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JAMES H. GRIDLEY. 

It is with the deepest sorrow we record the decease, 
on the 25th ult., at Washington, of Mr. James H. 
Gridley, the active manager of the branch offices of the 
Scientific American in that city. 

Mr. Gridley was born in Boston, Mass., January 15, 
1833. His family removed to Providence, R. I., when 
he was quite a lad, and there he received his early edu- 
cation. In youth he was more than ordinarily intelli- 
gent and quick to learn. Among his early acquire- 
ments was stenography, and his knowledge of thisart, 
a rare accomplishment in those days, gave him a po- 
sition as stenographer and clerk with Fowler & Wells, 
phrenologists, New York. In 1854 he was in Cincin- 
nati, learning the art of mechanical drawing in the 
patent offices of Knight Bros.; subsequently he had 
practical experience in a machine shop. 1858 finds him 
in Washington as a mechanical draughtsman and 
stenographic reporter in Congress. 

In 1860 Mr. Gridley entered the Scientific Ameri- 
can office in Washington, where his sterling abilities 
found immediate employment and recognition. His 
conspicuous talents soon caused his promotion as 
manager, a position which he continued to hold with- 
out interruption until his decease, always enjoying 
the confidence and esteem of his employers. The 
business interests of Messrs. Muiin & Company in 
Washington, it is known, are very extensive. Of 
these, in all their details, Mr. Gridley had the man- 
agement, yet such were his superior qualities as a 
business man that in all these years there was never 
an example of irregularity or confusion. No one could 
have been more devoted to the interests of those for 
whom he acted than was Mr. Gridley. He was im- 
plicitly relied upon, and discharged every trust with 
zeal and ability. 

The number of employes under his management 
was quite large. He had the happy faculty of so di- 
recting their efforts as to yield the best industrial re- 
sults, and yet every individual revered Mr. Gridley as 
a friend and associate. 

As the head of a large establishment like ours, the 
number and variety of important questions relating to 
Patent Office law and practice, that constantly arose 
for decision was marvelous ; but Mr. Gridley disposed 
of them with rapidity and almost unerring judgment. 
He was necessarily brought into frequent intercourse 
with the various officials of the Patent Office, from the 
Commissioner down, and it may be said, without 
affectation, that he invariably commanded the respect 
and esteem of those with whom he had dealings. Mr. 
Gridley's position often brought him into communica- 
tion with the heads of the various government depart- 
ments, with governors, senators and representatives. 
He is remembered by all for his kindly disposition and 
satisfactory business methods. His domestic relations 
were all that could be desired. He had a lovely home, 
and here, after the business cares of the day were over, 
he was accustomed to enjoy the refining influences of 
music and literature. He was one of nature's noble- 
men. To us his loss is irreparable. 

" Green be the turf above thee, 
Friend of our better days ; 
None knew thee but to love thee, 
None named thee but to praise." 



PARALLEL BOUNDARIES. 

To the Editor of the Scientific American : 

In your issue of December 15 I find an article on 
page 371 relative to the migratory character of paral- 
lels of latitude, in part as follows : 

" From the Lake of the Woods to Vancouver's 
Island, the 49th parallel has been established as the 
boundary line between the United States and British 
America, for a distance of more than 1,200 miles. Simi- 
larly, the north line of New York, Vermont, and a part 
of New Hampshire is the 45th parallel for more than 
250 miles. The shifting of these two boundary lines, 
consequently, brings alternately under the jurisdic- 
tion of the United States and Canada two strips of 
land 60 feet wide and 1,200 and 250 miles in length. 

"Together they contain 11,000 acres, or land enough 
for a hundred good sized farms. This land was all on 
the Canadian side in April and May, 1890, and in May, 
1891, all on the United States side in Nov., 1890, and 
again in Dec, 1891." 

Without occupying any of your space commenting 
upon the usefulness of this discovery, if it is one, I 
think you need have no apprehensions relative to its 
effect upon boundary lines that may have been origin- 
ally referred to some parallel of latitude, as was the 
line between Pennsylvania and New York fixed by 
decree upon the 42d parallel. 

This line was located on the ground by commission- 
ers in 1787, one of whom was the celebrated David Rit- 
tenhouse (a surveyor then without a peer in this 
country or any other), with all the precision avail- 
able at that time, and monuments placed at every mile. 

After a lapse of nearly a century, many of these 
monuments were more or less displaced or lost, and 
portions of the line became somewhat obscured. Com- 
missioners for both States were authorized about the 



year 1875 to investigate this subject. The commis- 
sioners on the part of Pennsylvania proposed to go 
back to the original decree and fix the line upon the 
42d parallel of latitude, with all the precision of mod- 
ern science. 

The following extract from the report of the New 
York commissioners will show the position taken by 
that State : 

" Since this boundary was fixed by methods always 
employed in laying out boundaries described as paral- 
lels, and since the work was of the best quality of its 
day, therefore, according to all precedent and legal 
ruling, there can be no doubt that the line marked 
on the ground by our commissioners in 1786-7 is the 
bounding line between New York and Pennsylvania; 
and every effort therefore should be made to restore 
this line." 

In such cases the practice is to use landsmarks and 
all available testimony to recover as many points on 
the line as possible, and then to connect these with 
straight lines. 

This method was adopted in the final settlement of 
the boundary between the United States and Great 
Britain, and in all other cases with which we are 
familiar. 

Thus we see that boundary lines, whether between 
States or nations, when once established on the face of 
the earth, agreed upon by all the parties interested 
and monumented, none of the gymnastic performances 
of the magnetic needle, variations in isogonic lines, or 
any modern discoveries as to the migratory character 
of parallels of latitude, will ever disturb them there- 
after. Even the joint action of two States is not suffi- 
cient to move a boundary line that has once been es- 
tablished, until such action has been ratified by an act 
of the United States Congress. 

Any one desiring to pursue this subject farther will 
find ample satisfaction in the final report of the New 
York commissioners, to which the surveyor's (Maj. 
Clarke) report, is appended, 1886. What map of New 
Hampshire shows any part of that State limited^by 
the 45th or any other parallel of latitude 1 

N. Spofford, 
Surveyor for Massachusetts on her northern boundary. 

Haverhill, Mass., Dec. 31, 1894. 



Japanese Athletics. 

Athletics hold an important but subordinate posi- 
tion in the schools of Japan. Once a year there is a 
gathering of all the students in a district to engage 
in athletic contests. In those seen by Mr. Hearn, and 
described in " Glimpses of Unfamiliar Japan," six 
thousand boys and girls from all the schools within a 
distance of twenty-five miles were entered to take 
part. A circular race track, roomy enough for an 
army, allowed four different kinds of games to be per- 
formed at the same time. 

There were races between the best runners of dif- 
ferent schools, and races in which the runners were tied 
together in pairs, the left leg of one to the right leg of 
the other. 

Little girls— as pretty as butterflies, in their sky blue 
hakama and many-colored robes — contested in races 
in which each one had to pick up as she ran three 
balls of different colors out of a number scattered 
over the turf. 

The most wonderful spectacle was the dumb bell ex- 
ercise. Six thousand boys and girls, massed in ranks 
about five hundred deep; six thousand pairs of arms 
rising and falling'exactly together ; six thousand pairs 
of sandaled feet advancing or retreating together 
at the signal of the masters of gymnastics, directing 
all from the tops of little wooden towers ; six thou- 
sand voices chanting at once the "One, two, three," 
at the dumb bell drill : "Ichi, ni — san, shi — go, roku — 
shichi, hachi." 

The games began at eight o'clock in the morning 
and ended at five in the evening. Then, at a signal, 
fully six thousand voices pealed out the national 
anthem, and concluded it with three cheers for the 
Emperor and Empress of Japan. The Japanese, in- 
stead of shouting when they cheer, chant with a long 
cry, " A-a-a-a-a-a 1" which sounds like the opening 
tones of a musical chorus. 

Wreck of an Engine. 

A serious accident occurred recently to the great 
engine in the blast furnace of the Carnegie works at 
Braddock, Pa. The engine was used for four years to 
furnish the hot air for two of the great furnaces. The 
engine was disabled by a mass of iron fallingon it from 
a height of twenty feet. Several of the pipes were 
crushed, and the engine " ran away " and was broken 
to pieces by the violence of its own action. The fly 
wheel, which measures thirty feet in diameter, flew 
apart, and pieces of it weighing two tons were hurled 
more than a block away. The engine house was de- 
molished. The loss is about $15,000. and it will neces- 
sitate closing the furnaces for an indefinite period. 

The output of the furnaces was about 250 tons per 
day, and over 300 men employed in this department 
will be thrown out of work. 
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Nut Planting. 

To the amateur planter, says a writer in Garden and 
Forest, no class of the larger seeds of trees and shrubs 
causes more disappointments and elicits as many ques- 
tions as do the various kinds of fruits known as nuts. 
The cause is generally a lack of knowledge, of proper 
treatment or carelessness. It does not seem to be gen- 
erally understood, although the fact has been stated 
over and over again in horticultural journals, that 
many of these seeds retain their germi native power for 
a comparatively short time after maturity, unless they 
find the proper conditions for their preservation. The 
acorns of the white oak, Quercus alba, for instance, 
often crack and sprout and show the so-called root be- 
fore the fruit falls from the tree. If these acorns are 
gathered and allowed to dry for a few weeks before 
planting, it is unlikely that any of them will grow. 
The same result follows in nature, if they fall on ground 
which is hard and dry and continues so for some time 
afterward, but if the ground is moist, the radicle or in- 
cipient root will soon enter it and be secured from dry- 
ing, unless the soil itself should be deprived of moisture. 
What is true of the white oak is true of other species, 
although often in a much less marked degree. Some 
of the black oak group, for instance, bear acorns which 
are slower in germinating and appear to preserve their 
vitality better under adverse conditions. It is destruc- 
tive to the vegetative power of all acorns to collect 
them in the autumn and keep them uncovered in an 
ordinary dry room to be planted in spring. But any 
of them may be preserved for months if simply packed 
or mixed with moist, but not wet, sand, soil or moss, 
and kept in a cool temperature, such as would prevail 
under a light covering of leaves or soil in the open air. 
Similar treatment must be given to hazel nuts, chest- 
nuts and to beech nuts. In all cases care should be 
taken to mix in plenty of soil, or to place the nuts in 
layers so that they do not touch each other, and any 
tendency to heat and consequent moulding should be 
guarded against. Butternuts, walnuts and hickory 
nuts will not grow readily, or at all, if allowed to be- 
come thoroughly dried or cured, although the kernels 
may preserve a fresh appearance for years after germi- 
native power is lost. They will, however, keep their 
vitality much better and longer than acorns under the 
same conditions. 

As a rule, direct planting in the open ground as 
soon as the seed is collected is to be preferred, wher- 
ever practicable, for most kinds of nuts and acorns. 
Among objections to this system are (1) the liability 
of the larger nuts to destruction by squirrels, of the 
thinner shelled ones by mice and some other rodents, 
or by birds ; and (2) the action of frost in heaving the 
nuts out of the ground. Where the depredators can 
be guarded against, the heaving action of frost may be 
obviated by a covering of leaves or boards laid over 
the seed. Some growers aim to plant after hard freez- 
ing weather has set in, because there is then less lia- 
bility to disturbance by animals. In this system of 
planting an extra quantity of seed is required to allow 
for failures or mishaps, just as is the rule with many 
field crops. 

Walnuts, hickories and oaks generally form long tap 
roots, and some persons consider it an advantage to 
have the seed planted where the trees are to remain 
permanently, as it is generally found expedient to cut 
the tap root when transplanting. When the seed is 
planted where the tree is to remain, experiments have 
shown that these undisturbed trees make a much 
faster growth, in their early years at least, than those 
whose main roots have been cut. 



that waistcoat pocket could be made of, to support 
such blows. The force, the dexterity, and the pre- 
cision of the throwing — some sixty feet high, as well as 
I could guess— and the unfailing exactness of the ' 
catch were quite amazing. The pennies went up and 
came down in an absolutely vertical line. 



The Penny Juggler. 

A writer on the streets of old Paris gives in Black- 
wood's Magazine the description of a wonderful jug- 
gler, who must, however, have performed the follow- 
ing trick by skill rather than by deception : 

He asked the crowd for pennies, that is, pieces worth 

two sous; he put five of them into his right hand, 

played with them, tossed them a few times in the air, 

and then suddenly flung them straight up to a height 

• which seemed above the housetops. 

He watched them intently, as they rose, and as they 
turned, and began to fall, he opened, with his left 
hand, the left pocket of his waistcoat, and held it 
open, perhaps two inches-. 

Down came the pennies, not loosely or separated 
from each other, but in what looked like a compact 
mass. He gazed at them fixedly, shifting his body 
slightly, so as to keep under them— he scarcely had to 
move his feet at all — and crash 1 came the pile into his 
waistcoat pocket. 

He repeated the operation with ten pennies, and 
finally he did it with twenty. Yes, positively with 
twenty ! It almost took one's breath away to hear the 
thud. Never did he miss, and never did the pennies 
break apart or scatter. They stuck to each other by 
some strange attraction, as if they had become soldered 
in air. There was evidently something in the manner 
of flinging that made them hold together. 

After wondering each time at the astonishing skill 
of the operation, I always went on to wonder what 



The Forests of the National Domain. 

The small company of forward-looking people who, 
in the face of almost universal apathy, had been for 
years urging the necessity of some rational system of 
management for the forests on our national domain, 
felt greatly encouraged ten years ago when President 
Arthur was moved to mention the subject in one of his 
annual messages. We have no systematic forest policy 
yet, not even the beginning of such a policy, but we 
are no longer surprised or unduly elated over the fact 
that men in places of high authority consider the mat- 
ter worth talking about, at least. President Cleve- 
land, like his immediate predecessors, in his message 
to Congress, which assembled last month, strongly ad- 
vised that some adequate protection should be pro- 
vided for the areas of forest which had been reserved 
by proclamation, and he also recommended the adop- 
tion of some comprehensive scheme of forest manage- 
ment. He condemned the present policy of the gov- 
ernment of surrendering for small considerations im- 
mense tracts of timber land which ought to be reserved 
g,s permanent sources of timber supply, and urged the 
prompt abandonment of this wasteful policy for a con- 
servative one, which should recognize in a practical 
way the importance of our forest inheritance as a vital 
element of the national prosperity. 

The House of Representatives, too, has taken 
prompt action upon Mr. McRae's bill, entitled, An Act 
to Protect Public Forest Reservations. The provisions 
of the bill are simple. It authorizes the employment 
of the army to patrol these reservations, as has been 
done effectively in the Yellowstone Park and in the 
Yosemite Valley, and it empowers the Secretary of the 
Interior to make regulations in regard to their occu- 
pancy, to utilize the timber of commercial value they 
contain, and to preserve the forest cover from destruc- 
tion. It also empowers the Secretary of the Interior 
to cut and sell timber on non-reserved lands under the 
same rules as those made for the forest reservations, 
provided that it shall be first shown that such cuttings 
shall not be injurious to the public interests. The 
bill had some unfortunate features, but any system 
which regulates the use of public timber is better than 
the indiscriminate plunder that has been going on 
hitherto, and the authorization to use the military for 
protective purposes is altogether commendable. The 
bill was amended, however, so as to strike out, if we 
understand it correctly, the provisions relating to non- 
reserved lands, and it restricts the sale of timber on 
reservations to trees that are dead or mature, thus 
limiting skilled forest practice, instead of authorizing 
trained foresters to make their own selection, and, 
worse than all, it grants free supplies of timber from 
the reservations to miners and settlers. 

It is to be hoped when this measure comes be- 
fore the Senate that its original features will be re- 
stored. In its present form it does little more than to 
expose the timber on the reservations to new dangers. 
We are judging, it is true, from newspaper accounts, 
and the published text of the bill may show that the 
amendments are not so bad as they seem. If military 
protection is assured, that is one step forward, but if 
such protection is made possible only when the War 
Department shall consider it worth while, it is a very 
short step, indeed. No doubt, any measure which 
gives the assurance of efficient policing of the reserva- 
tions, or efficiently controls the cutting of public tim- 
ber, is to that extent a gain, but we certainly want 
something more definite and decisive than the McRae 
bill as it now stands. 

And, while measures of this sort are being prepared 
and pressed for passage, why shall we not take imme- 
diate steps to examine this magnificent forest property 
of ours in a more thorough manner than has yet been 
done, so that we can obtain facts to guide us in fram- 
ing future laws, or, at least, to enable us to administer 
them intelligently 1 Seven years ago 'we argued the 
withdrawal of all these lands from sale until acompre- 
hensive report should have been made by some com- 
mission capable of deciding what lands to sell and 
what to hold forever in forest, and we then proposed 
that, pending such a report, they should all be put 
under military protection. Why not provide for such 
a commission now and begin the investigation at 
once ? This work would not interfere with the adop- 
tion of any protective policy, and certainly we can 
get no laws which go farther and deeper, and furnish 
a comprehensive system of forest management until 
we have secured possession of forests to manage. The 
appointment of such a commission need not be de- 
ferred until the passage of a protective law. Its cre- 
ation would be entirely independent of other action. 
The work of the commission certainly would not ob- 
viate the need of forest protection. It would be in 
quite another field to furnish facts as a basis for future 



legislation which shall embrace a detailed manage- 
ment of the forests. If such legislation were devised 
at once, the very first thing done by the officials cre- 
ated under it would be to make just such a forest sur- 
vey as a commission would make. This means that 
the appointment of such a commission as we contem- 
plate would not disturb the administration of any 
law, but would in every way be in harmony with it, 
and help to carry out its spirit. 

The nation holds these magnificent forests in trust 
for future generations. We certainly cannot know 
too much about their extent, their value and their 
character, and we cannot learn these things too soon. 

No Congressman who opposes other forest laws need 
object to the inauguration of such a survey, because 
a commission can do nothing except to disseminate 
knowledge and furnish facts as a foundation.for future 
action. Even if every recommendation of the com- 
mission should be rejected, we can think of nothing 
which would be a more powerful stimulus to public 
opinion than a comprehensive report upon our forest 
resources. The discussion which would be aroused 
by such a report, with its accompanying recommenda- 
tions, would be an educational force of the highest 
value, and our only hope for legislation, immediate or 
in the future, depends upon the creation of such a 
public sentiment as will compel action. — Garden and 
Forest. 



Problem in Railroading. 

The big siege mortars now being put in place at Fort 
Point have occasioned considerable difficulty in trans- 
portation. Even after arriving here trouble was ex- 
perienced in hauling them through the city, and the 
commanding officer at the Presidio seemed imbued 
with fear that the roads there would be ruined by the 
transportation of the big dogs of war. Bringing them 
across the continent was a job. They weigh 1,341,000 
pounds. The mere weight was not of so' much impor- 
tance, but the size of the pieces made it hard work. 
The ordinary railroad car is ten feet wide, but the 
circles on which the mortars revolve are solid circles 
of cast steel, fourteen feet in diameter and two feet 
thick. They could not lie flat on a car, because they 
could not go along without jamming or knocking 
other cars off the track. Furthermore, there is a rule 
which forbids cars to be loaded higher than fourteen 
feet from the top of the rail. It looked at first as if it 
were nearly impossible. It was the Pennsylvania 
road that had to do the thinking out of the scheme, 
for that road had thetask of carrying them to Chicago. 
This is the way it was done: 

A slot was cut in the bottom of a gondola car, such 
as is used fo"r carrying coal. This was made wide 
enough to let in edgeways the circles which belong to 
each gun. Of course that weakened the car, and long 
timbers had to be bolted on the floor of the car and 
to the cross piece in order that it would not collapse. 
The two circles which were to go on each car were 
hoisted by a steam derrick and suspended in the slot 
at just the right height. To tell the truth, the car was 
technically loaded seven inches too high, but practi- 
cally there was no violation, since the height of 14 feet 
7 inches was reached at only one point in the center 
of the car, and no brakeman would be required to 
stand there. The lower rim of the axle has sufficient 
clearance at the bottom — half an inch above the track 
level would have been enough — but about four inches 
was taken. The big circles were suspended at that 
height, while the structure that was to hold them was 
built of pine timbers 6x8. These were bolted with tie 
bolts as securely as possible. 

Six cars were so arranged, and the six mortars, with 
other gear, were loaded on ten other cars, which were 
not specially treated. The train thus carried half the 
load of twelve mortars on one trip. The route was on 
the Pennsylvania to Elizabeth over the tracks of the 
Central road, thence to San Francisco via the Chicago, 
Rock Island, and Pacific, the Union and Central 
Pacific roads. 



Astonished Mules. 

Six mules that had for four years hauled cars in the 
lower workings of the Spailand coal shaft, near Lacon, 
Illinois, were brought to light recently, says an ex- 
change. In all that time the mules had seen no light 
stronger than the flicker of the Davy lamps the miners 
carried. The sun was in its zenith when they reached 
the surface. The astonished mules closed their eyes to 
shut out the flood of light and kept them tightly clos- 
ed while they were led to the pasture lot, a mile distant, 
and turned loose. There they stood trembling as if 
afraid something evil was about to befall them. 
Presently they half opened their eyes and peered 
round in amazement. When they had become accus- 
tomed to the sunlight they elevated their heads. To- 
ward sundown they broke into a chorus of joyous 
brays. After a quarter of an hour of that music they 
took to kicking, jumping, whirling around the tee- 
totums, and rolling on the sod as if they had gone 
mad. The sun and pure air were more to them than 
food, and they refused everything put before them to 
eat. 
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A NEW MEASURING AND REGISTERING DEVICE. 
The accompanying illustration represents an im- 
proved device for measuring, registering, and adding a 
series of measurements and may be used for measuring 
lumber and for similar work. The device has been 
patented by Mr. George Krueger, of Johnstown, Pa. 
A cord or tape line attached to the knob, to be seen 
at the side of the instrument, is connected to control a 
wheel which connects with a number of graduated 
gear wheels, which in turn control a registering device. 
To operate the mechanism the cord or measuring line 




DEVICE FOR MEASURING LUMBER. 

is drawn out over the surface to be measured. The 
length of line drawn out is recorded by the system 
of gear wheels on the several dials on the face of the 
instrument. These dials are graduated to indicate 
measurements from zero to 100 feet board measure 
(viz., one foot w.ide by one inch thick). Each dial can 
be made to record the sum of the measurements of 
boards of the same length, the unit of length being 
marked on each dial. Thus one dial may be used for 
18 feet lengths, another for 16 feet lengths and so on. 
A knob is arranged on the top of the instrument to 
move along a scale graduated to indicate lengths of 18 
feet, 16 feet, etc., and when the knob stands at, for in- 
stance, 18 feet, all measurements taken will be indi- 
cated on dial 18. The device will also record the total 
length in feetof all measurements this being registered 
on the outer and on the central dials. The central 
dial registers from zero to 1,000 feet and the great dial 
up to 25,000 feet. The inventor claims for his patent 
perfect accuracy, and a gain over similar devices in 
simplicity, durability and general convenience of 
manipulation. 
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the water to be ejected with great force, and this 
makes this form of pump especially valuable in cases 
where a hose is to be used in connection with it. 



AN EFFICIENT FORCE PUMP. 

A simple and efficient pump, for forcing a continu- 
ous stream of water at great pressure, has been pat- 
ented recently by Mr. William R. George, of Staunton, 
Illinois. The accompanying illustration represents a 
central longitudinal section of the improved pump 
nnri gives a clear idea of its construction. The outer 
casing is made in four parts. The upper part provides 
a sealed air chamber with an ordinary spout and 
handle. Below this is a com- 
partment having a closed 
upper end and a central tube 
passing through it to form a 
passageway for water and for 
the plunger rod. The space 
at the top of this compart- 
ment around this tube forms 
an annular air chamber, and 
this serves as an air cushion, 
which assists in ejecting the 
water. Below this compart- 
ment are two separated pump 
barrel sections of different 
diameters. At the bottoms of 
these are two upwardly open- 
ing valves of the ordinary 
ball pattern. A tubular 
plunger of two diameters cor- 
responding to the diameters 
of the two pump sections 
works, as may be seen in 
illustration, in the two lower 
pump barrels. The action of 
the pump is .very simple and 
consequently is not likely to 
get out of order. It will be 
seen that as the plunger is 
raised a portion of the water 
above it will be forced out, 
and when the plunger is low- 
ered the valve of the upper part of the plunger will be 
opened w hile the lower valve will be closed. The 
lower end of the pump plunger is twice the area of the 
upper part, and the volume of water therefore forced 
upward is sufficient to cause the water already in the 
pump barrel to be ejected, thus keeping up a constant 
flow of water. The air cushion, it will be seen, causes 



Electricity In Sugar manufacture. 

Electricity and bacteriology are the two youngest 
sciences. They are destined to promote human 
health and wealth to a far greater extent than has 
been dreamed by those not familiar with the rapid 
progress which has been made recently in those 
sciences. Bacteria, microbes and bacilli are the causes 
of chemical changes upon which our existence de- 
pends; they cause health and they also cause disease 
and death. The influence of electricity upon the vital 
forces of plants and of animals is not well under- 
stood. Its effect upon chemical changes and trans- 
formations is only partly comprehended. An elec- 
trical current destroys, disintegrates and decomposes. 
It also builds up, develops and perfects chemical com- 
binations. A green leaf separated from a plant de- 
composes carbonic acid. Sugar forms in the stem of 
the cane from material furnished by roots and leaves. 
An electrical current passed through a solution breaks 
up strong combinations and forms new combinations. 
How far these results are due to the same cause we 
cannot tell. The development of electrical science 
has been so rapid that electricians have not had time 
to become old. Its progress is so rapid that an expert 
electrician would find it difficult to keep informed 
in regard to its new applications to industrial art in 
all lines, for it applies directly or indirectly to nearly 
all lines of human effort. The progress of electri- 
cal science is a matter of days or of hours. The 
electric lamp is the original star of destiny. It 
lights up the way to startling discoveries which will 
affect all industrial arts. The electric current pro- 
duces power, light, heat and chemical effects, all of 
which are required in sugar manufacture. A wire 
which passes easily through a keyhole can carry hun- 
dreds of horse power to almost any distance. A car- 
bonized fiber of cane produces an illumination. The 
electric furnace gives heat which is more intense than 
coal. The strongest chemical compounds are separ- 
ated and new compounds are formed by electrical ac- 
tion. It seems not at all impossible that electricity 
may play an important part in future sugar manu- 
facture. 

It has been recently discovered that caustic soda is 
cheaply produced by passing an electric current 
through a solution of salt. Chloride of sodium — that 
is, common salt — is a strong combination, but as 
sodium has also a strong affinity for the oxygen con- 
tained in water, and as chlorine has also a strong 
affinity for the hydrogen of water, the oxide of soda 
is easily formed by passing an electric current through 
a solution of salt, forming muriatic acid and caustic 
soda instead of salt and water. 

As the fiber of cane is a valuable paper-making ma- 
terial, and as caustic soda is largely used in cleansing 
the fiber, it seems that this application of the electric 
current may be useful to the sugar industry, to the 
salt industry and to the paper industry ; for as salt is 
one of the cheapest commodities, and as the fiber of 
cane is practically almost a wa-te product, and as 
sugar houses have dynamos for generating current, 
the caustic soda which is required in reducing cane 
fiber to paper pulp may be produced upon the planta- 
tion. 

Another application of the electric current in sugar 
manufacture may be found in clarifying cane juice or 
sirup. It has been found that a current of electricity 
at high pressure,or voltage inverts sugar, but that at 
a pressure or voltage which is sufficient to decompose 
water, the electric current does not invert sugar. Water 
in the juice is decomposed, oxygen and hydrogen 
being set free to act upon the impurities in the juice. 
It is said that fifteen European beet sugar factories 
will adopt electrical clarification next season. — La. 
Planter. 



mixture of loam or gravel with the sand ; the latter 
appears to give the highest results. — Architecture and 
Building. 
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THE "DIAMOND" SHEARS AND SCISSORS SHARPENER. 

The simple and useful little device for sharpening 
scissors which we illustrate has been put upon the 
market by the Diamond Cutlery Company, whose 
offices are at No. 64 Broadway, New York City. The 




IMPROVED SCISSORS SHARPENER. 

device consists of a nickel-plated metallic case provided 
with inside grooved runways for holding a special dia- 
mond cut file. The top of the case is cut by a groove 
which holds the scissor in position and guides it when 
it is passed over the file. 

The inside grooved runways holding the file are ar- 
ranged at such an angle as to file the edge of the 
scissor at a proper bevel, and they permit the file to 
be adjusted when one portion becomes worn. 



AN IMPROVED ORE CRUSHER. 
The illustration accompanying this notice refers to 
an improved form of ore crusher, which it is claimed 
can be operated with less power than is required to run 
the ordinary forms of such machines. The crusher 
has been patented by Mr. August H. Schierholz, of 
1421 California Street, San Francisco, California. The 
patent provides for a circular pan for holding the ore, 
supplied with a feed spout. The sides of the pan are 
inclined, and these are provided with openings covered 
with wire screens which allow the crushed ore to pass 
out into a discharge spout. At the bottom of this pan 
a circular die is arranged on which the crushing rollers 
travel. These rollers, two in number, extend on oppo- 
site sides of a central driving shaft and are connected 
with this shaft by a simple and powerful system of 
gear wheels, as may be seen by reference to the illus- 
tration. Power is applied to the horizontal shaft to be 
seen in the lower part of the illustration, and this 
shaft transmits its motion to the vertical drive shaft 
carrying the rollers, so that the crushing rollers are 
made to revolve both on their own axles and about the 
vertical shaft. It will be seen that they will move 
^regularly about the circular die, thus crushing the ore. 
The frame of the rollers is provided with a common 
form of scrapers which move over the face of the cir- 
cular die, thus keeping it free from clogging materials- 
At the upper end of the central vertical driving shaft 



GEORGE'S FORCE 
PUMP. 



The Bearing Power of Various Soils. 

Mr. E. L. Corthell, of the Western Association of 
Architects, gives in a recently published text book the 
following data as to the bearing power of foundations. 
In clay soils the resistance is from 2 to 8 or 9 tons per 
square foot, with allowance for friction. In sand the 
data vary much in different kinds. Sand mixed with 
loam will not bear more than 5 tons per square foot. 
Nine and one-third tons per square foot were placed on 
fine gravel and sand at Urk Viaduct ; masonry piers 
on cylinders 4'8 inches diameter ; friction neglected. 
In India, on coarse sand, not over 9 tons are used. In 
experiments 20tons have been placed on sand without 
settlement. Referring to friction, the author says : 
Side friction varies from 200 pounds to 600 pounds per 
square foot. Blackfriars Bridge, on clay, is put at 5 
tons per square foot, settled ; new London Bridge, 5 
tons per foot on piles = 80 tons per pile, settled badly. 
Other weights are given of American buildings. Thus, 
Washington Monument is 9 tons per square foot, inside 
edge; clay and sand, 3 tons per square foot, outside 
edge. These data vary greatly, arising from the ad- 




SCHIERHOLZ ORE CRUSHER. 

a reservoir is arranged, and connected with this is a 
water pipe supported at the upper end of the driving 
shaft. The nozzle of this pipe revolves with the shaft 
and is carried around and delivers a steady stream of 
water on the screens over the openings in the side of 
the pan. This serves to wash the materials through 
the screens into the circular discharge spout, and keeps 
the screens free from clogging matter. 
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A NEW LOG LOADER. 
The illustrations herewith refer to a new contrivance 
for loading logs on high-wheeled trucks, which is in- 
tended to do away with the use of hand windlasses 
and similar machinery. The device has been invented 
and patented by Mr. William Brough, Jr., of Warren, 
Tyler County, Texas. The general plan of the device 
may be readily understood from the illustrations. In 
the cut presenting the two views, Fig. 1 shows the 
position of the device with the log raised in position 
for hauling and Fig. 2 gives the side elevation of the 
truck, showing the position before loading. The truck 
is provided with high wheels and a common form of 
wagon tongue. Directly over the axis of the wheels is 
a roller or support which serves as a fulcrum for the 
sweep. At the lower end of this sweep is attached the 
chain and grapple used in hoisting. At its upper end 
another chain is attached and this passes 
around a revolving wheel fastened to the top 
of the tongue, as shown in the illustration. The 
end of this chain is attached to a ring which 
slides along the tongue and may be fastened to 
a clip at the end of the tongue or yoke. When 
the device is to be used, the sweep is turned 
back and the grapple is made fast to the log to 
be raised. The team is then hitched to the 
end of the chain and driven forward, thus 
pulling the chain and moving the sweep, which 
in turn moves the roller, winds up the chain on 
the fulcrum and raises the log into position for 
hauling. When the team has drawn the chain 
far enough to raise the log to the desired 
height, a pin is slipped through a link of the 
chain just in front of the wheel, which pre- 
vents it from slipping back. A rod may be 
used to operate the sweep in place of the chain, 
though the chain is generally found preferable. 
It will be seen that the contrivance is exceed- 
ingly simple and durable. 




DETAILS OF BROUGH'S LOGGING TRUCK. 



fight. 



THE BATTLE OF THE YALU RIVER. 

The greatest naval battle of modern times 
was fought between the fleets of China and 
Japan on September 17, 1894, while Chinese 
transports were attempting to land troops at 
the mouth of the Yalu River. When the Chi- 
nese fleet sighted the Japanese fleet it steamed 
out to meet it. The formation of the Chinese 
fleet when in the open water was that of an 
accentuated crescent, while the Japanese were 
in a single line, with the Matsushima in the 
center. Admiral Ito, after the first few rounds 
had been exchanged, signaled the Japanese 
ships to bring their guns to bear first upon 
one flank, then upon the other of the enemy. The 
Chinese fleet then formed in a single line, the dis- 
tances varying from 7,000 to 12,000 feet 




IMPROVED LOGGING TRUCK. 

aim was bad. The Chinese admiral soon saw that 

his position was desperate and ordered the formation 

The Chinese I of the line broken. He sent three ships against the 



Japanese line at full speed. It was about this time 
that the Lai-Yuen, the Chih-Yuen and the Chao- 
Yung were sunk. The Chinese cruiser Chih-Yuen, 
commanded by Captain Tang, closed with one of 
the enemy's ships with the intention of ramming, but 
was herself then attacked by four Japanese ships, 
which closed around her. The Chih-Yuen, under this 
combined fire, was ripped up by shots under the water 
and went down with all on board. This is the feature 
of the battle we illustrate. The flagship Matsushima 
had been the object of the Chinese attack throughout 
the fight. A Chinese shell struck and dismounted a 
quick-firing gun, and the commander and the first lieu- 
tenant were killed, 120 of the crew were also lost. Ad- 
miral Ito transferred himself and his staff to the Hoshi- 
dote, and in a short time was in the thick of the 
The total loss of the Chinese, including the 
cruiser Kwang-Kai, which was blown up while 
making her escape, was five vessels. 

The quick-firing guns gave the Japanese 
an immense advantage, scattering showers of 
splinters, occasionally setting the Chinese ships 
on fire and riddling everything that was not 
protected by armor. In the course of the 
action one of the smaller Japanese ships was 
seen with her propellers out of the water and 
her bow nearly under. Another was seen to 
be on fire, enveloped in flames and apparently 
sinking. 

The Yoshino and Matsushima were burning 
fiercely. The former, after receiving two shots 
each from the Ting-Yuen and Chen-Yuen, 
was enveloped in a cloud of white smoke, 
which lay heavily on the water and completely 
covered the ships. The Chinese vessels waited 
for the cloud to clear and got their port guns 
ready, but before the Yoshino became visible 
their fire was diverted by a Japanese vessel of 
the Matsushima type, which came on at a dis- 
tance of 2,200 yards on the port quarter. The 
guns laid for the Yoshino were fired at the new- 
comer, with the result that she began to burn. 
Whether or not these three Japanese ships 
received mortal injury was uncertain. In the» 
latter part of the battle the Chinese ironclads 
ran short of common shell and continued the 
action with steel shot. This was ineffective, as 
the Japanese vessels had no armor. The two 
ironclads fired 197 rounds with 12-inch guns and 
268 rounds with 6-inch guns. 

About 4 o clock the Ting-Yuen was badly on 
fire forward, the smoke impeding the working 
of the fore turret. Before 5 o'clock the Japan- 
ese had ceased firing, and the distance between 
the fleets was rapidly increasing. 

In regard to the conclusions to be drawn from the 
battle, it may be said that the Chinese battleships 




THE GREAT BATTLE OF YALU. 
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proved formidable. The Chinese ironclads stood the 
battering of the heavy quick-firing guns admirably. 
Their upper structures were severely damaged, but 
not a shot penetrated a vital part. The barbette pro- 
tection of the 12-inch guns was most effective, few 
men being wounded within the barbettes. Two bar- 
bette turrets were intact after the action. This fact, 
however, coupled with the fact that the 6-inch guns 
at both ends of the ships, which were only slightly 
protected, were also undamaged, seems to indicate 
that the destructive effect was due to the enormous 
number of projectiles from the quick-firing guns rather 
than to the skilled direction of the shots. The ma- 
neuvering of the Japanese first division excited great 
admiration. Taking advantage of their speed and the 
long range of their guns, they always kept at the dis- 
tance which suited them, maintaining perfect order 
throughout the fight, attempting nothing sensational 
and never coming within destructive range of the 
heaviest guns. For our engraving we are indebted to 
the London Graphic. 



A Frenchman's Views on the Safety Bicycle as 
It Now Is and Its Probable Future. 

Mr. Henri Desgranges, in the Revue des Revues, 
gives a very able review of the present state of bicycle 
riding and bicycle manufacturing in France and also 
in other countries of Europe and in America, of the 
evolution which has led to the production of the bicy- 
cle of to-day, and the possibilities of further improve- 
ment. We reproduce the leading thoughts of his arti- 
cle without comment, and hope it will be interesting 
to our readers to become acquainted with the views of 
a Frenchman on this important subject. 

Mr. Desgranges first recalls the various steps in the 
development of cycles preceding the introduction of 
the safety bicycle, and then speaks of the great diffi- 
culties and the intense competition on the part of 
makers of the old type machine which opposed the 
progress of the safety in France. The new machine 
seemed to be a very frail thing, its frame was weak, its 
appearance rather awkward, and improvements were 
coming very slowly. Still, every day some material 
modification was being made. At the time of the 
races, Bordeaux-Paris and Paris-Brest (in 1891), the 
task was completed in its main points ; the safety bicy- 
cle, a beautiful machine at last, was thenceforth ready 
to fly to the conquest of the world. 

Now even the most obstinate adversaries have been 
won over. Those who yesterday were indifferent are 
enthusiasts to-day. There is scarcely anybody in 
France, whether rich or less fortunate, and in any posi- 
tion of life, to whom the safety bicycle has not afforded 
some moments of pleasure, while to many it has been 
a source of real happiness. 

The safety bicycle has completely revolutionized our 
conceptions of distances. The word mile has lost its 
prestige ; heretofore a man could make about 4 miles 
an hour, now he can cover 12, 15, 20 miles and more 
in the same time. This possibility has for tourists an 
invincible attraction, an irresistible charm To go still 
quicker and farther, that is the inspiring aim. To 
produce speed by one's own strength, without any- 
body's aid, to be one's own motor, these are thoughts 
which fire our imagination and feed the bicycle pas. 
sion. 

Cycling as a sport is still more interesting, from a, 
moral point of view. Quite a large number of our 
young men. who formerly were addicted to stupid 
habits, and the seeking of nonsensical distractions and 
vulgar pleasures, are now vigorous, healthy, energetic, 
and for the sake of this extraordinary machine submit 
themselves to an ascetic rule of life, and, induced by 
taste and passion, acquire habits of temperance, the 
imperative desire of quiet and regular living, and, 
most important of all, the steady exercise of self-con- 
trol, by resisting their appetites and doing, without 
hesitation, ail that is required for effectual training. 

I know there are higher aims in life. One may plan 
greater things as a programme of one's existence 
Other contests are nobler and more beautiful than the 
contest of a race. But whatever may be the motive 
which actuates you, it is good and refreshing to think 
that in our country men are able, even for an ap- 
parently trifling purpose, to show by their actions that 
they do not believe the essence of life to consist in 
merely eating, drinking and sleeping well. 

This is a thought which cannot be too much empha- 
sized. The safety bicycle is training for us a genera- 
tion of strong and healthy men, of vigorous athletes, of 
energetic strivers for success and improvement ; it is a 
mighty agent in the physical and moral regeneration 
of our people ; there certainly are not many things and 
ideas which deserve the same praise. 

Then look at the important interests and the num- 
ber of workers connected with this flourishing industry ! 
How many men owe to it a living and prosperity ! 

Again, what immense progress has been made in the 
manufacture of cycles ! By constant efforts the 
original type of the machine has been gradually 
transformed. Assiduous work and indefatigable 
endeavors have been necessary to bring the safety to 
the almost absolute perfection which it has now at- 



tained. The experience acquired every day formed a 
basis for the solution of the problems of the day before. 

Of the various parts of the machine, the frame, the 
skeleton of the cycle, is, perhaps, the one which has 
been modified most radically in the course of several 
years. The bad machines with a straight body, which 
may still be seen in some of our provinces, were the 
first venture. They were, however, lacking in rigidity, 
and numerous modifications were introduced to 
remedy this defect. Although some of the " im- 
proved " frames were rather strange and ridiculous 
departures from the original idea, yet a gradual prog- 
ress was being made toward the present frame, whose 
characteristic, regular, elegant and logical shape ap- 
pears to be definitively settled. 

To the solid tires succeeded the hollow rubber tires, 
making bicycle riding more comfortable. The desire 
of greater speed led to the introduction of pneumatic 
tires, and this part of the safety also, from its original 
clumsy and unsatisfactory shape, has developed into a 
light, practical and reparable tire. 

These, however, are only the essential modifications. 
It may be said that every part of the machine was 
every year subjected to radical transformations. The 
hollow rim, the ball bearings, and the tangential 
spokes are important factors in the history of cycle 
manufacture. Considerable progress has also been 
made in the construction of the pedals by reducing the 
proportions of the parts. 

It has been the constant aim of manufacturers to di- 
minish the weight of the machine. Every year there 
has invariably brought a decrease in weight and a cor- 
responding increase in speed. The normal weight of a 
machine four years ago was about 45 to 50 pounds.and 
the owner of a bicycle of 35 pounds always cautiously 
dismounted when he had to cross a paved road. At 
present, a bicycle of 35 pounds is a big heavy machine, 
capable of being used on rough roads and supporting 
a weight of 125 to 140 pounds without danger or any 
excessive strain. A rider of average weight can pro- 
cure a safety weighing 30 pounds with all accessories. 
A young man may take long rides on a machine of 25 
pounds. The racing machines of our sportsmen aver- 
age from 20 to 23 pounds. 

It seems, however, that the weight of the machines 
remains approximately stationary at the above indi- 
cated figures. Is it not necessary that the rider should 
feel that he is propelling something, and does he not 
require a certain coefficient of resistance for the effort 
he is exerting ? There certainly will be made changes 
in the distribution of the weight in the safety; means 
will be contrived for reducing the weight of the wheels, 
but the frame, the cranks, the fork, or, in brief, the 
body of the machine, will remain substantially un- 
altered. 

In order to produce a safety ready for use, special 
machinery of high quality is required. The leading 
manufacturing firms of France have invested enor- 
mous sums in such machinery, and have found their 
profit in it. 

The value of the machinery in a large factory may 
be estimated at several hundred thousand francs, and 
the number of machines necessary for the manufac- 
ture of cycles is an imposing one. Each of the parts of 
the safety* bicycle requires several machines for its 
production. For the frame, which to the uninitiated 
appears to consist simply of eight tubes, there are ma- 
chines serving to cut the tubes to the desired length, 
others to bend the tubes, machines for drawing the 
tubes, and others for flattening certain parts of the 
cycle, such as the sockets of the fork. The assembling 
of the parts of the frame must be made with rigorous 
exactness, and for this purpose patterns are used for 
each type of safety. Powerful blow-pipes are em- 
ployed for brazing the pieces of the frame. In addi- 
tion to the above mentioned machines, the production 
of the frame necessitates the use of machines for dress- 
ing the outer and inner surfaces of the tubes, for cut- 
ting and punching or upsetting the heads of the fork. 

The other parts of the safety are equally compli- 
cated. The wheels necessitate apparatus forgiving 
the rim the desired cross-sectional shape, for bending 
the rim, and cutting the sections thereof. These sec- 
tions are then assembled similarly to thoseof the frame 
to form a continuous rim. The spokes are cut to the 
required length, provided with a screw thread, and 
flattened at one end where they engage the journal. 
After all these preliminary operations, the wheel can 
be completed by assembling the parts. Each of the 
above operations is performed by means of one or 
more special machines. 

The most important feature is the manufacture of 
the ball bearings. The automatic machines, which 
produce all the axles and journals without requiring 
any attention, are admirable masterpieces of modern 
genius. The piece roughly dressed is put into the 
machine, and after a definite time comes out perfectly 
finished. After the nickel bath, the axle may be used 
at once. 

There is besides a multiplicity of machines for mak- 
ing the balls, for turning the sprocket wheels and cut- 
ting their teeth, and lathes for turning the axles, 
cones and sockets of the ball bearings. The manufac- 



ture of the bolts, nuts and parts for putting the 
sprocket chains under tension necessitates the use of 
additional machines. 

A factory with all these machines in operation is a 
very interesting sight, suggestive of prodigous life and 
activity. 

The making of each individual part of the machine 
also is quite a complicated affair. 

The tubes of the frame are connected by means of 
sockets first cast and then turned on a lathe. These 
sockets are perforated in the exact directions of the 
axes of the tubes. The bore is then enlarged suffi- 
ciently to receive the ends of the tubes. The outer 
surface of the socket is then dressed with a file and the 
parts of the frame are assembled upon a support or 
pattern. Pins are used to hold the tubes on the sock- 
ets, and by brazing, the frame is made continuous. 
The file and emery are then used to clean the frame, 
after which it is enameled. 

Axles and cones are turned in a bar of steel, on en- 
gine lathes which automatically bring the various 
tools into engagement with the bar. The powerful 
files employed cut steel as if it were wood, and entire 
carloads of metal shavings are produced every week 
at the big factories. 

In order to avoid delay, the several parts of the 
machine are manufactured simultaneously in differ- 
ent workshops. 

In a large factory almost all the parts of the ma- 
chine are made upon the premises. Exceptions are 
the tubes, the balls, the saddles, the chains, for the pro- 
duction of which special machines are required which 
would be of doubtful advantage in a bicycle factory. 

There are other facts connected with the manufac- 
turing of cycles which are of great interest. 

The number of workmen employed in a large factory 
is several hundred, receiving various wages, which 
sometimes are high. Men having to work on certain 
delicate parts earn more than sixty dollars a month. 
Each section or workshop has its own foreman, a 
former workman, who knows how to deal with his 
men without offending them. These foremen are 
skillful workers, and have a fair amount of technical 
knowledge. Some of them have gone through the 
government schools. 

Our readers (says Mr. Desgranges) will perhaps be 
surprised that a bicycle factory should turn out more 
than 15,000 machines annually, and spend more than 
$20,000 a year for advertising in Paris and in the prov- 
inces, and should be a customer capable of enriching 
the printer who makesits catalogues, posters and pam- 
phlets. 

First. — Ten years ago the scale of bicycles did not 
amount to 2,000 a year ; the annual production in Eng- 
land was perhaps 3,000 machines. 

In 1893 no less than 5,000 velocipedes have been sold 
in France, and about an equtil number in England. 

In 1894 more than 60,000 bicycles have been manu- 
factured in France, and the same in England. In the 
United States last year nearly 110,000 machines have 
been sold. 

Before the race Paris-Bordeaux, in 1891, the produc- 
tion in France was far under 10,000. The number of 
60.000, which has been exceeded this year, includes at 
least 30,000 machines manufactured by the two largest 
French factories. About a dozen factories produce 
about 2,000 to 3,000 machines; a good number is cap- 
able of an annual production of 4,000 or5,000 machines. 

We have no information about Germany, and scarce- 
ly know the name of the most important firm, Opel. 

Italians, Spaniards, and the states of South America 
are as incapable of constructing a safety bicycle as an 
agricultural machine. They are still infants in such 
matters. 

Second. — Number of workmen. 

The firm of Clement employs nearly 500 men during 
the business season, that is, from March till Septem- 
ber. The number of workmen in the entire republic 
of France certainly reaches 25,000. Taking into ac- 
count the industries connected with cycle manufactur- 
ing (India rubber, nickel, aluminum, saddlery), it is 
not an exaggerated estimate to assume that 200,000 
men would be thrown out of employment in France if 
the manufacture of safety bicycles was stopped sud- 
denly. 

Third. — There are at least 300,000 cyclists in France; 
the same number was given for England two years ago, 
at present there probably are at least 400,000 cyclists 
in England. In the United States there are more than 
500 000 bicycle riders. 

Many interests are centered in a large factory. The 
newspaper press is a powerful ally, and catalogues pub- 
lished in several editions are largely circulated. 

All sorts of advertising schemes are made use of. One 
that was most efficacious formerly, but now begins to 
lose its power, consisted in the races and the racers. 
What make does So-and-so ride ? This used to be the 
first question, but now common sense and public 
opinion have done away with that, and if in the 
provinces this kind of advertisement still meets with 
success, people in Paris know that a good racer will 
always ride well on a good machine. 

Such is cycle riding and cycle manufacturing consid- 
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ered along their essential lines. As above stated, the 
safety bicycle as a whole, with its characteristic 
features, is a definitely solved problem. In this indus- 
try truly French 1 We must admit that in this as 
in many other matters we have imitated our Eng- 
lish neighbors. If now we are able to fly with our own 
wings, how many ideas have we had to take from 
abroad 1 Our machines are identical with English ma- 
chines as to shape and general arrangement of parts. 
It is the same conception of the machine with modifi- 
cations that are trifling and not sufficient to enable 
anybody to discern the part which belongs to each 
nation in this common achievement. 

Americans, however, clearly have a different con- 
ception of the safety bicycle from ours. It might 
even be said that the difference between their ma- 
chines and ours results principally from the want of 
exchange between the two countries. We have not 
yet found a practical way of creating a market for 
our goods in America, and the first American ma- 
chines arrived in Paris but two or three months ago. 

What we have seen indicates, as we have said 
above, two entirely different, although not opposite, 
conceptions. The Americans have made their ma- 
chines as if they had never seen ours, and have im- 
pressed upon them the stamp of their national indi- 
viduality. Our machines clearly prove that we had 
not known the American bicycles. We find in the 
latter a particular regard for comfort and practical 
usefulness, and an undeniable tendency toward a uni- 
form type of machine. Some parts may hurt our 
aesthetic feelings, and we would almost call them rather 
heavy, just as we feel inclined to think a negro woman 
ugly, and as the negroes very likely consider us ugly, 

There is no doubt, however, that the introduction of 
safeties of American make will bear fruit in France. 
There will be an exchange of ideas and views that will 
be profitable to all, and doubtless will lead to new 
modifications of the machines. 

Will there be a complete revolution ? Wedo not be- 
lieve that, and it seems to us that the safety bicycle in 
future will substantially resemble its present type. 

The safety bicycle will always be based on the direct 
utilization of man's strength, and we believe this is an 
essential condition of its existence. Obese and lazy 
people dream of safeties provided with petroleum mo- 
tors, resembling invalid carriages, and constituting 
a negation of effort and action. The day the safety 
bicycle will enter upon this road, it will be doomed to 
die. 

Let lis leave to impotent dreamers petroleum cycles, 
electrical cycles, safeties with which the rider exerts 
no effort and spends no power, and let us keep for our- 
selves those adorable little machines which one must 
needs love with their charms, and particularly with 
their virtues of invincible attractiveness. 



The Anaconda nines. 

The largest copper smelting property in the world is 
at Anaconda, Montana. During the past eleven years 
the magnitude of the plant and its results have been 
steadily increasing, till now the employes are numbered 
by the thousand, and the business aggregates over a 
million dollars a month. About 4,000 tons of ore are 
daily treated at the smelters, which are in continuous 
operation. The works constitute a little town in them- 
selves, comprising a large number of different divisions, 
each subdivided into details corresponding with the 
requirements of the process of taking the ore from the 
car and turning it out merchantable copper. The con- 
centrator alone is of vast proportions; the smelter and 
furnaces cover acres of ground; the eighty tank houses, 
power houses, storerooms, offices, etc., occupy a large 
area, and, in connection with this, is the proposed 
greater converting plant, to cost over a million dollors, 
and intended to be the largest and mostcomplete insti- 
tution of the kind in the country. The company's 
thousands of men are also employed in the Anaconda 
mine, near Butte, and adjacent mines, in their coal 
mines, fire brick, coke, etc., the payroll exceeding that 
of any other mine in the United States. 

From 1885 to 1892 inclusive the Anaconda Mining 
Company has extracted from the mines in Butte dis- 
trict over 450,000,000 pounds of copper. Everything is 
on a gigantic scale and constitutes an important factor 
in the great industrial interests of the State. 

An agreement is reported concluded between the 
Anaconda and Calumet and Hecla companies, under 
the terms of which the former company undertakes to 
reduce their production to the level of the latter com- 
pany—say to about 5,500.000 pounds per month. As in 
the month of October the Anaconda Company pro- 
duced 9,300,000 pounds, this reduction represents about 
1,500 tons per month. The production of the other 
three leading Montana companies in October was 
6,100,000 pounds, and that of the other leading Lake 
Superior company — the Tamarack — 900,000 pounds, 
these figures about representing the extent of their 
present capacity. It is believed that the Rio Tinto 
Company have agreed not to increase their produc- 
tion. Copper shipments to Europe continue on a re- 
duced scale, being about 4,000 tons for November, 
making the total for eleven months of the year about 



69,552 tons, against 70,903 tons in the same period last 
year. As 22,000 tons less have been shipped in the five 
months from July to November this year than last, it 
is evident that the private stocks of American copper 
held on the Continent must now be less than at this 
date in 1893, the public stocks in England and France 
showing an increase of 6,068 tons. Consumption both 
in this country and in Europe must have been much 
larger this year than last, and seems likely to improve. 

*» ■ » ■ ♦ 

Profitable Fish Farms. 

The practice of raising food fish for market has be- 
come of late a very profitable industry, and in some 
parts of the country is being carried out on an ex- 
tensive scale. 

The equipment of a fish farm, as it is called, is a 
very simple and inexpensive operation. Land which 
would be valueless for ordinary farming may be used 
for the purpose, the only requirement being a plenti- 
ful supply of good running water. The best site for a 
fish farm is a hilly or mountainous district where the 
water runs swiftly and is interrupted by waterfalls, 
since this serves to aerate and refresh the water. The 
fish farms are usually provided with three ponds, 
each of which is reserved for fish of about the same 
size. As the fish grow, they are changed from one 
pond to another. The fry is usually bought at the 
State or other hatchery, and placed in the first pond. 
The food for the fish is the principal expense. There 
are a variety of prepared fish foods on the market, but 
it has been found that the fish fed with prepared food 
have a, decidedly beefy flavor. A plan very generally 
adopted is that of planting the ponds with an abund- 
ance of fresh water shrimp. These grow very quickly 
and soon provide a plentiful supply of wholesome food. 

It will be seen that the fish require little attention, 
and the consequent income from such a crop is almost 
clear profit. In the season the product of fish farms 
sells in the market at $1.00 a pound, and out of season, 
if the sale be permitted by law, a much higher price 
may be realized. 

— * m > » 

The Return of the Columbian Relics. 

The steel cruiser Detroit left New York October 18 
for Cadiz, Spain. The Detroit carried the precious 
Columbian relics which had been loaned to the United 
States government for the purpose of exhibition at 
the Columbian Exposition by Spain and the Pope. 
These relics were exhibited in the convent of La 
Rabida and were continuously guarded by United 
States soldiers. The Detroit was selected as a suit- 
able vessel to return the relics to Spain and Italy. 
The Detroit arrived at Cadiz, Spain, November 
14. Stories were circulated that ill treatment was 
received by the officers of the Detroit from the 
Spanish authorities, but they were refuted by United 
States Minister Charles L. Adams, who, in a dispatch 
to the Department of State, dated November 17, says : 
"I take pleasure in reporting the cordial and generous 
reception tendered the Detroit and her officers by the 
civil, military and naval authorities at Cadiz. In ad- 
dition to the customary honors and courtesies extend- 
ed the vessel on her arrival, the disembarkation of the 
historic relics was made the occasion of a great pub- 
lic demonstration, in which all of the local authorities 
took part." From Cadiz the Detroit proceeded to 
Italy to deliver the exhibits loaned by Pope Leo. 

The Detroit was launched October 28, 1891. from the 
ways of the Columbian Iron Works and Dry Dock 
Company, of Baltimore. The keel of the Detroit was 
laid March 16, 1890, the cost being $612,500, exclusive 
of armament. She is 257 feet long, the extreme breadth 
is 37 feet, and the mean normal draught is 14J^ feet. 
The main battery consists of 9 five-inch rapid-fire 
guns. The secondary battery is composed of 6 six- 
pound rapid-fire, 2 one-pound rapid-fire guns and 2 
Gatling guns. There is an open gun deck. There is 
extended through the principal part of the vessel a 
center line vertical bulkhead, which not only helps 
to support the water-tight deck, but adds "back- 
bone " to the vessel. 

Especially interesting is the coffer-dam protection 
along the entire machinery space, which is filled with 
cellulose made from the fibers of cocoanut husks, 
which has the property of absorbing eight times its 
weight of water. There are 500 cubic feet of cellulose 
in the coffer-dams of the Detroit. The speed of the 
Detroit is 17 knots an hour. 



(SorrespoiiLience. 



An Enterprise Deserving Success* 

There is in progress at St. James Hall, in this city, 
a series of lectures on the Alps, by Mr. Garrett P. 
Serviss, the astronomer, well known to our readers as 
an entertaining writer on astronomical subjects. 

The lecturer not only eloquently describes and 
beautifully illustrates what he has really seen and 
experienced, but he also gives much scientific informa- 
tion as he proceeds. Many of the views are artistically 
colored. 

Mr. W. T. Gregg, who has undertaken to furnish 
New Yorkers with popular lectures on scientific and 
other subjects, has shown commendable wisdom in 
choosing Mr. Serviss as the first lecturer of the season. 



"The Position of Women in Germany." 

To the Editor of the Scientific American : 

Every two or three years news is making its rounds 
in the English press that in Germany " two women are 
used for dragging a plow through the fields;" also " of 
a woman being there harnessed to a vehicle alongside 
of ox, ass, or cow." If it were considered that a woman 
at best represents but a tenth or twelfth of a horse 
power, and that it takes a strong horse, or perhaps 
two, to drag a plow through the ground, such reports 
would not be published. I for many years traveled on 
foot throughout Germany and up and down the Rhine 
Valley, but never either saw or heard of the like pub- 
lished by "Humanitarian,'' who can never have seen 
Germany, as shown by his ignorance of its geography. 
Bloomington, 111. Louis Matern. 



The Russian Thistle. 

It is along roadsides and in neglected fields that 
Canada thistles flourish. In the unfilled plains of Da- 
kota or over the leagues of tilled land where wheat 
follows wheat, yielding in endless successon, year after 
year, eight or nine bushels to the acre, the conditions 
are just such as invite such a sturdy intruder as this 
Russian weed. There are more weeds in the West than 
in the East because there is more waste ground. 

New countries always suffer more from weeds 
than old ones do, because the felling of the woods and 
the breaking up of the prairies disturb the equilibrium 
of things, and every plant begins to make a fight to 
occupy and possess the land. Agriculture in these re- 
cently settled regions is usually one-sided, and this 
makes an easier conquest for the invading army. The 
Russian thistle will never get any dangerous lodgment 
in a well-tilled farm, and where it now exists proper 
agricultural practice will quickly subdue it. Indeed, 
the only way to subdue any weed is to keep profitable 
crops growing. Taking this view of the case, what 
sort of a warfare could the government wage against 
this Russian thistle with a million dollars ? If it should 
hire men to pull up and burn every weed they found 
there would be some seed left, and in a year or two the 
crop would be as abundant as ever. The only way to 
rout the weeds is to revolutionize the prevailing agri- 
culture, and since government is not conducting the 
farms of the West, it is hard to see how the owners of 
these lands can be compelled to practice a rotation of 
crops that would secure them from evil. The fact is 
that thistrouble, like the plague of rabbits in Australia 
and the cardoons on the pampas, is one of those evils 
which always come to a new country where established 
conditions are overturned. It comes to remind settlers 
of the weak points in their agricultural systems, and 
although the lesson is pretty painful in the outset, it 
will, perhaps, for this reason be remembered longer, 
But, after all, the settlers in new countries take these 
chances, and they must hielp themselves. No doubt, 
government can do something in the way of instruct- 
ing farmers how to improve their farm methods; but, 
in the terse words with which Professor Bailey con- 
cluded his paper, "Weeds are beyond the reach of the 
sheriff; laws cannot control a vacancy in nature." — 
Forest and Garden. 



Destruction of Food Fish. 

In view of the careful precautions taken by the Fish 
Commission to protect the fish in local waters, it is 
strange that so little is being done to stop the de- 
struction of our salt water fishing interests. A 
gradual diminution of salt water food fish is reported 
all along the coast. This destruction is caused in most 
cases by willful violation of game laws. The fish 
phosphate factories, for instance, cause the disappear- 
ance of immense quantities of bluefish, bass, and 
scup. The gill nets at the entrance to bays and har- 
bors have almost exterminated the striped bass, 
which once was very plentiful, while early every spring 
pound nets are set for alewives, flatfish, smelts, and 
flounders, and these are caught by the ton and spread 
upon the land as a fertilizer. The most destructive 
nets probably are the pounds, since they are made of 
fine meshed netting and cover an immense area. In 
some instances these nets are 4,000 feet in length and 
naturally catch immense quantities of canners, killies, 
butterfish, white perch, and young fry of the black- 
fish and sea bass which frequent our waters. It is to 
be hoped that stringent game laws will be adopted 
and that they will be rigidly enforced. 



The Centrifugal Speed Indicator. 

A liquid, partially filling a glass tube, is employed to 
denote the speed. The centrifugal force, when the 
tube is revolved, causes the surface of the liquid to 
change from its level position when at rest, rising on 
the sides of the tube and being depressed in the center. 
For each velocity there will be one state of equilibrium 
and by graduating the tube empiricall}' the speed can 
be read. The device is claimed to be accurate and 
sensitive to rapid changes of velocity. 
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THE AMERICAN GAS FURNACE COMPANY'S GAS 
PLANT AND FURNACES. 
The use of gaseous fuel in metallurgical and techni- 
cal operations is a distinguishing tendency of the 
technics of the present day. This has led to the ex- 
tensive introduction of producer gas for the larger 
class of metallurgical operations, while natural ga' 
whose supplies are now fast failing, has in the past 
caused an extraordinary development of processes de- 
pendent on its use. We illustrate in the present issue 
the gas-producing plant and general apparatus of 
the American Gas Furnace Company, of Elizabeth, 
N. J., a system which has secured very remarkable 



more will be said later, and which in the cut is seen 
to the left of the main apparatus. The blower main- 
tains a pressure of over one pound per square inch. 
It is provided with a blow-off valve, so that if no 
air passes through the gas machine, it simply blows 
off into the room. The air is heated before it acts 
upon the naphtha. The gas thus produced goes 
through the pipes to any desired place. It will be 
seen that in the ordinal operation of the plant no 
gas holder whatever is required. The blower runs 
continually, and if all the gas is shut off at onee, 
the air from the blower simply escapes. 
In the plant, as shown, the blower is run by a gas 



fit, leather packing is used at the ends of the vanes. 
This outer circle of the casting is not a true circle, but 
is turned out to the arc of a circle for the working por- 
tion only, thus saving 75 per cent of the friction of the 
vanes. In all its details the blower is a result of long 
experimenting and its construction has even involved 
the installation of special tools, in order that all the 
work might be done satisfactorily. In Figs. 3 and 4 
are shown some experiments performed with the 
blower in the writer's presence indicative of the high 
pressure that can be produced. A stream of water 
from a watering pot was poured into the blast and 
was instantly atomized into the finest spray and 





Fig. 11.-S0FT METAL FURNACE FOR LEAD HARDENING. 




Fig. 12.-MUFFLE FURNACE. Fig. 13- BRAZING TABLE- 

THE AMERICAN GAS FURNACE COMPANY'S GAS PLANT AND FURNACES. 



results and which is every day witnessing a wider 
extension. 

Fig. 5 shows the gas plant complete. The gas is a 
mixture of naphtha vapor and air. Underground at 
any convenient place is established a naphtha tank. 
Connected with the naphtha tank is a water tank at a 
higher level. When the water is admitted to the 
naphtha tank, it displaces the naphtha and forces it 
into the generating machine. Within the machine is 
a valve which regulates the height of the naphtha, 
shutting it off or admitting it, according to whether 
the level is raised or lowered. A similar valve main- 
tains a constant water level in the tank, so that the 
naphtha is subjected to a double regulation. 

This secures the supply of combustible. Air is 
blown into the apparatus from a blower, of which 



engine which supplies the power required in the fac- 
tory and solely for the purpose of starting the 
gas engine in the mornings, a small gas holder is 
provided. Once the engine has made a few revolutions, 
the gas holder may be considered out of use. The 
plant is a self-contained unit. The gas engine drives 
the blower and is operated by a small portion of the 
gas produced. As an extreme safeguard a trip valve 
is provided, which, when the gas falls below a defin- 
ite pressure, shuts it off from the works. 

One of the most interesting pieces of the gas-pro- 
ducing apparatus is the blower shown in Fig. 2. This 
is a four-vane rotary blower, working by a positive 
action. The vanes are held to their place by four seg- 
ments of circles, one for each vane, which work in a 
circular groove on the side cover. To secure a tight 



carried up like a cloud to the ceiling. A 10 inch file 
was placed in the outlet and was supported by the 
blast of air. 

We may now see what operations are done by the 
gas thus made. In Fig. 1 is shown one of the oven 
furnaces, a type in which a square oblong space is 
heated evenly throughout. Furnaces of this class 
have a very extensive application for heating metal 
products. Cutters, dies, reamers, knife blades, saws 
and the like are placed on the slab within the furnace 
and are there brought to any degree of temperature 
required. The slab is of fire clay, and the peculiar 
whirling motion of the flame when it enters secures an 
even distribution of the heat. The flame is applied 
beneath the slab, the products of combustion rise 
around it. The amount of gas is regulated by a globe 
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valve, and the articles rest upon the slab untouched 
by the flame. This does the work ordinarily executed 
in large and expensive muffles, and independent of the 
saving of the muffles, runs otherwise more economi- 
cally than a muffle furnace. 

Fig. 6 shows a large melting furnace. This is used 
for brass or bronze foundry 
work. The flame enters 
tangentially and with a 
slight downward inclina- 
tion, and the products of 
combustion escape from 
the bottom of the furnace. 
There is no escape of gas 
or flame from the top, and 
when the metal is at its 
hottest, one can stand over 
the crucible and look down 
into it without inconven- 
ience. 

Fig. 7 shows one of the 
special furnaces to which 
the process lends itself so 
admirably. It is a modifi 
cation of the oven furnace 
just described, and is de- 
signed for tempering mow- 
ing machine cutters. These 
are fed to the machine on 
an endless chain, their 
bases resting thereon, the 
cutters being supported in 
an approximately vertical 
position. The effect o f 
this is to produce differen- 
tial tempering, the edges 
being brought to the high- 
er heat, so that as they 
fall into a tank of oil or 
water the cutting edge is 
made hard and the body 

is left soft. Fig. 8 is a soft metal furnace. In such 
furnaces as this Babbitt metal, solder or other of the 
more fusible alloys may be compounded, or it may be 
used for melting the more fusible metals for cast- 
ings. 

Fig. 9 shows another interesting apparatus, a furnace 
for bluing screws or other small articles, such as the 
parts of a bicycle chain. Within a gas furnace ro- 
tates a drum, provided with helical partitions. The 
screws are fed in at the back and as the drum rotates 
pass through the furnaces, each one in an absolutely 
definite time, and a constant stream pours out from 
the front of the furnace, all blued to the exact tint re- 
quired. By varying the amount of gas used or by 
feeding the pieces more or less rapidly, any desired re- 
sult may be obtained with cer- 
tainty. 

Fig. 10 shows a gas forge. This 
apparatus provides for the needs of 
a blacksmith or drop forger. For 
the latter especially it is designed. 
The piece of metal introduced at 
the opening, O, is rapidly brought 
to the desired temperature. Fig. 11 
shows another special apparatus, 
a furnace for maintaining lead in a 
state of fusion to be used for hard- 
ening steel tools. In this furnace 
the hotter metal is kept in fusion 
at any desired temperature, so that 
uniform results in tempering can 
be secured by it. This furnace has 
vertical burners entering opposite 
to each other at top and bottom, 
so as to maintain all portions of the 
metal at an even temperature. 
Thus a long bar of steel plunged 
iu the metal is heated evenly from 
top to bottom. 

Fig. 12 shows a muffle furnace. 
This is a more familiar type and is 
used by assayers, enamelers, and 
in many classes of operations. It 
is lined with fire clay and the muffle 
bottom is protected by an extra 
slab so that it will not sag. It is 
found that a muffle with a gas fuel 
lasts much longer than in the ordi- 
nary coal furnace, which also ap- 
plies to crucibles. 

Fig. 13 shows the brazing table, 
where two blowpipes fitted on ad- 
justable supports bring their flames 
to impinge on the object to be 
brazed. This was originally built 
for bicycle work, but its operations 
have been found to be so good that 
it has been adopted by the brazing 
trade in general. Although our 
illustrations represent the works at 
Elizabeth, N. J., the general offices 
are at 80 Nassau Street, New York. 



Space is not permitted us to go into details of the 
American Gas Furnace Company's apparatus as fully 
as we might desire. It is enough to say that a very 
large variety of furnaces for every conceivable kind of 
work is furnished, and that by the use of their gaseous 
fuel a great direct economy is secured, as well as the 



beth factory is lighted and partly heated by the 
gas as well as given its power. 




GAS ENGINE TRICYCLE. 

indirect one due to a more perfect regulation of heat 
and to less wear and tear upon the furnace. 

Every apparatus is evidently the result of pains- 
taking care and thorough technical knowledge, and 
their aim appears to be to produce the best, irre- 
spective of immediate profit. Their work has re- 
ceived flattering recognition from the Franklin In- 
stitute, and the fact that these furnaces have been 
recognized as most efficient for certain grades of 
work is evidenced by the fact that a number of these 
furnaces are exported annually to foreign coun- 
tries. 

In the factory at Elizabeth, and elsewhere, the gas 
is used to supply incandescent burners. It also is 
used in radiators to heat rooms. Thus the Eliza- 




HYDRAULIC JAW PLATE PUNCH. 



GAS ENGINE TRICYCLE. 
Verily, the field of usefulness formerly held by the 
horse is narrowing daily. To steam, electricity, and 

the ubiquitous bicycle 
comes an ally in the form 
of explosive gas, so cun- 
ningly applied to the pro- 
pulsion of vehicles as to 
threaten his utter rout. 
The accompanying illus- 
tration shows the latest 
improvement in adapting 
the gas engine to the run- 
ning of wagons on ordi- 
nary roads. 

This tricycle is pro- 
pelled by a two horse 
power Golden Gate bal- 
anced gas engine. It has 
been tested on the streets 
of the city under varying 
conditions as to grade and 
roadway, and has proved 
in every instance satisfac- 
tory, being easy to control 
as regards starting, regula- 
ting speed, turning, stop- 
ping, etc. 

The machine is calculat- 
ed to carry three persons 
on the single broad seat, 
though operated by one, 
with surplus power suffi 
cient to trail one or two 
buggies or a loaded wagon, 
according to the character 
of the road. It carries 
twelve hours' supply of 
gasoline, or two and one-half gallons, and can easily 
attain a speed of from ten to twelve miles per hour 
on favorable ground. Being geared in such a man- 
ner that the movement of a lever increases or de- 
creases the speed enables the driver to climb grades of 
considerable pitch. 

It is claimed to be perfectly safe and is simple in 
construction, the design of the inventor being to have 
as few pieces and parts as possible. The wheels and 
frame supporting the engine are strong and the entire 
machine is constructed in the most substantial man- 
ner, as if intended to withstand hard usage. It was 
built on an order from a gentleman in Santa Maria, 
Cal., by A. Schilling & Sons, 211-213 Main Street, 
manufacturers of the Golden Gate gas engine. — Min. 
and Sci. Press. 

»-♦-« 

HYDRAULIC JAW PLATE PUNCH. 
The accompanying illustration 
represents one of the powerful hy- 
draulic jaw plate punches in use in 
the William Cramp & Sons Ship 
and Engine Building Yards in 
Philadelphia. The punch is one of 
many similar punches used in con- 
structing the great war ships and 
merchant marine vessels for which 
the Cramps have gained a great 
reputation. This particular form 
of punch is used to cut the plates 
which are to form the hulls of the 
vessels to the desired shape. The 
punch is situated in the ship yard 
near the immense stays which hold 
the great vessels while in course 
of construction. The illustration 
has been made from an instantane- 
ous photograph taken while the 
punch was in operation. 

Before placing the plates in posi- 
tion for punching, the exact form 
of the plate desired is marked on 
the original plate by a wide chalk 
line. The plate is then carried to 
the punch by means of an ordinary 
traveling hand crane and pulleys, 
which are clearly shown in the 
illustration, and to aid in holding 
the plate in a horizontal position 
several ordinary wood trestles are 
generally employed. The steel 
punch consists of a knife with a 
very blunt edge which cuts or 
punches out disks of metal one inch 
in diameter. By punching the plate 
so that these disks overlap one an- 
other it is of course possible to cut 
the plate quickly ar,d neatly to the 
desired pattern. The illustration 
shows the punch at work in cutting 
a plate of steel one inch thick. The 
friction produced by the punch 



© 1 895 SCIENTIFIC AMERICAN, INC. 



26 



Sf tuntiiit %mmtm. 



[January 12, 1895. 



passing quickly through such a plate is so great that 
it is necessary for an attendant to throw water on 
the metal as each punch is made. The heat produced 
by the punch is so intense that each time a cloud of 

steam arises. 

♦ < » > ♦ 

Hydrogen Peroxide. 

Anhydrous hydrogen peroxide, says Nature, has at 
last been isolated by Dr. Wolffenstein in the laboratory 
of the Technischen Hochschule at Berlin, and the 
somewhat surprising fact demonstrated that this sub- 
stance, which has hitherto been regarded as possess- 
ing but little stability, is capable of actual distilla- 
tion with scarcely any loss under reduced pressure. 

In attempting to concentrate solutions of hydro- 
gen peroxide in vacuo by the method of Talbot and 
Moody, and also in the open air upon the water bath, 
a solution as strong as 66 per cent H2O2 was obtained, 
but with a loss of over 70 per cent of the original 
amount of peroxide employed. Moreover, it was found 
that when the common commercial 3 per cent solu- 
tion is concentrated, the percentage of H1O2 may be 
brought up to 45 without the loss of any considera- 
ble quantity of the peroxide by volatilization, but 
that as the concentration continues to rise above 
this limit the volatilization of the peroxide increases 
at a very rapid rate. For the great loss was proved 
not to be due to decomposition, but to actual vapor- 
ization of the substance. Evidently hydrogen per- 
oxide is remarkably stable at the temperature of a 
water bath. An attempt was therefore made to act- 
ually distill it under reduced pressure. A quantity 
of commercial peroxide which had been further con- 
centrated until it feontained about 50 per cent H 2 2 
was first purified from all traces of suspended im- 
purities, and at the same time still further concen- 
trated by extraction with ether. After evaporation 
of the ether the solution was found to contain 73 per 
cent H2O2. 

This solution was then submitted to distillation at 
the temperature of the water bath and under the re- 
duced pressure of 68 mm. of mercury. The distillate 
was received in two fractions, boiling at 71°-81° and 
81°-85° respectively. The first fraction contained 44 
per cent H2O2, while the latter was found to contain 
no less than 90 5 per cent. Upon again fractionally 
distilling the latter product, a large proportion 
distilled at 84°-85°, and this fraction proved to 
be practically pure H 2 2 , containing over 99 
per cent of the peroxide. The liquid thus isolated 
is a colorless sirup which exhibits but little inclina- 
tion to wet the surface of the containing vessel. When 
exposed to the air it evaporates. It produces a prickly 
sensation when placed upon the skin, and causes the 
appearance of white spots which take several hours to 
disappear again. As regards the much-discussed and 
disputed question of the reaction of hydrogen peroxide 
toward litmus, Dr. Wolffenstein finds that even when 
the pure liquid is made strongly alkaline with soda and 
again distilled, the distillate exhibits strong acid 
characters, so that the acid nature of hydrogen per- 
oxide must be regarded as fully established. It is 
finally shown that the use of ether in assisting the 
concentration is by no means essential. Ordinary com- 
mercial 3 per cent peroxide can be immediately sub- 
jected to fractional distillation under reduced pressure, 
and a fraction eventually isolated, consisting of the 
pure substance boiling at 84°-85° under a pressure of 
68 mm. 



The melting pots, the slag, the ashes from the fur- 
naces, and even the outside pickings from the black 
linings of the furnaces, are ground and sifted to obtain 
metallic grains, and these grains are refined. 

The residue from the sieves is put into a sweep ma- 
chine, which extracts the smaller particles ; and the 
very minute particles of metal pass in the water of 
the sweep machine to settling vats and wells. These 
wells are cleaned out at very long intervals, and they 
always yield a little gold and silver. 



Coin Alloy. 

For every bar which is in the vaults of the mint at 
Philadelphia there is a record on the books of the 
superintendent. That record shows the weight and 
fineness of the bar. Many of the bars on storage were 
bought in 1890, when the Sherman law went into effect. 
They have remained untouched from the time when 
the stamp of the assayer was put on them. Now they 
will be taken out and melted with copper to form an 
alloy. 

The exact proportion of silver to copper should be 
nine to one, but in melting a little less than the meas- 
ure of copper is used, so that by adding copper later in 
small quantities the alloy can be made as nearly as 
possible of the exact standard. It is easier to work the 
alloy down by adding copper than it is to work it up 
by adding silver. 

The copper and the bar silver are put in the crucible 
together. The crucible for melting silver is of hand- 
wrought iron. These pots cost $45 each. Each of 
them will hold about 1,000 ounces at a time. Each 
pot is good for 250 melts. It will cost the mint about 
$4,500 for crucibles to melt the 42,000,000 ounces of 
silver. 

Gold is melted in a black lead pot which costs about 
one-tenth as much as the iron pot, but the black 
lead pot is good for about only thirteen melts. 

No silver passes through the iron crucible. A little 
is absorbed by it and this is recovered when the cruci- 
ble is melted after it has seen the last of its useful- 
ness. Nothing that could yield any of the waste sil- 
ver is allowed to get away from the mint without 
chemical treatment to extract the precious metal. 



Peters— Denza— Ranyard. 

Astronomical science has lost three of its votaries 
during the present month. Dr. C. F. W. Peters died 
on December 2, and Father F. Denza, as well as Mr. A. 
C. Ranyard, passed away on December 14. 

Dr. Carl Friedrich Wilhelm Peters, director of the 
Konigsberg Observatory, died on December 2, after a 
protracted illness. He was born on April 16, 1844, at 
the Pulkowa Observatory, where his father, Prof. C. 
A. F. Peters, held an appointment under the Russian 
government. In 1849 his father was appointed to the 
Chair of Astronomy at Konigsberg, and in 1854 he was 
made director of the Altona Observatory, which was 
afterward transferred to Kiel. The son studied as- 
tronomy and mathematics at Berlin, Kiel, Munchen, 
and Gottingen, and was placed on the staff of the 
Hamburg and Altona Observatories. Between 1869 
and 1872 he made some valuable pendulum observa- 
tions, chiefly for the Prussian government. As Privat- 
docent at Kiel University he undertook a long series 
of chronometer tests for the German navy, in the 
course of which he proved that they are influenced by 
changes of humidity as well as by changes of tempera- 
ture. In 1880, upon the death of his father, he edited 
the Astronomische Nachrichten for a year, after which 
he wasappointed Extraordinary Professor at Kiel Uni- 
versity. In 1883 he undertook the direction of the 
Naval Chronometric Observatory at Kiel, whence he 
proceeded in 1888 to the directorship at Konigsberg, 
where he terminated a useful and laborious career. 

Father F. Denza died at Rome on the 14th ult. from 
cerebral hemorrhage. He was well known to the sci- 
entific world by his works in astronomy, meteorology 
and terrestrial magnetism, and at the time of his 
death was president of the Italian Meteorological 
Society and director of the Observatory at Moncalieri, 
which he founded in 1859, as well as of the Vatican 
Observatory, which was established by the Pope in 
1891. It was owing to the untiring energy of Father 
Denza that the Corrispondenza Meteorologica Italiana 
was established in connection with the Alpine Clubs, 
and that the results of observations at a large number 
of stations in the Alps and Apennines have been regu- 
larly published in the organ of the Italian Meteorologi- 
cal Society. He was elected an honorary member of 
the Royal Meteorological Society in 1870. 

In astronomy his chief work relates to the observa- 
tion of meteors. For several years he issued instruc- 
tions to observers of meteors previous to every im- 
portant shower, and he published numerous tables and 
papers on the observations carried on under his guid- 
ance, both in Comptes Rendus and the Monthly Notices 
of the Royal Astronomical Society. When the Direc- 
torship of the Vatican Observatory was taken by 
Father Denza, a very comprehensive programme was 
drawn up, embracing investigations in meteorology, 
terrestrial magnetism, geodynainics, and astronomy. 
Observations in each of these branches of knowledge 
have increased in number every year since then, and 
the fourth volume of the Pubblicazioni of the Observ- 
atory, received by us on the same day as the news of 
Father Denza's death, is even greater in bulk than 
any of the previous ones. Father Denza was chiefly 
instrumental in making the Vatican Observatory one 
of those co-operating in the production of the photo- 
graphic star chart. He devoted his best energies to 
the advancement of the scheme, and to the progress of 
astronomical photography. The reports to which 
reference has been made contain evidence of his know- 
ledge of what had been done in other astronomical 
observatories, and of his ability to direct and further 
the advancement of celestial photography. His ser- 
vices to astronomy have earned for him an honored 
place in our memory of the sons of science. 

Mr. Ranyard was born in 1845. He was educated 
at Cambridge University, and was called to the bar 
in 1871. He was one of the founders of the London 
Mathematical Society, of which he was originally joint 
secretary with Mr. George de Morgan, Professor Augus- 
tus de Morgan being president. He became a fellow 
of the Royal Astronomical Society in 1864. In 1870 he 
was assistant secretary of a joint committee of the 
Royal Society and the Astronomical Society, which or- 
ganized the expedition dispatched to Sicily, Spain, 
and Oran to observe the total solar eclipse of December 
21. On his return to England he undertook to assist Sir 
G. B. Airy in the preparation of the report of the ob- 
servations of the total eclipses both of 1870 and 1860. 
Ultimately Sir George Airy transferred the work en- 
| tirely to Mr. Ranyard, and in 1880 the report was pub- 
, lished by the Royal Astronomical Society as vol. xli. 
1 of its " Memoirs." He observed the total eclipse of 



July 29, 1878, from Cherry Creek, near Denver, Col- 
orado, and the total eclipse of May, 1882, from Sohag, 
in Upper Egypt. 

In addition to papers on the corona and matters 
connected with physical astronomy, he also published 
papers on the " Early History of the Achromatic Tele- 
scope," and on " Photographic Action." In conjunc- 
tion with Lord Crawford and Balcarres, he undertook 
in 1872 a series of experiments on photographic irradia- 
tion ; and in 1886 he demonstrated by a series of ex- 
periments that the intensity of photographic action 
varies directly as the brightness of the object photo- 
graphed, and directly as the time of the exposure. 
The "Old and New Astronomy," designed by Mr. 
Proctor, was completed in 1892 by Mr. Ranyard, who 
contributed to it some very important sections on the 
structure of the stellar universe. 



Protecting Peach Trees. 

Many experiments have been tried in attempting to 
protect peach trees during the winter by covering 
them with canvas, corn stalks or similar material, or 
by applying some adhesive substance to the branches 
themselves. Such attempts have never proved satis- 
factory, however, and the only practical means ap- 
pears to be by laying the trees on the ground and 
covering them over with soil or coarse material of some 
sort. To many people this, like many other opera- 
tions with which they are unfamiliar, seems a great 
task. Experience proves, however, that it is compara- 
tively inexpensive in practice. In setting the young 
orchard on the college farm last spring this matter 
was kept in mind, and part of the trees were set with 
the roots spuead out on opposite sides as much as 
possible, with the intention of laying these trees down 
every winter as long as they live, if it is found prac- 
ticable to do this. At least it is hoped to determine how 
old a tree must be before it becomes too unwieldy to 
handle in this way. To put down these young trees 
this fall was a very simple operation. Fifty-five trees 
were laid down and snugly covered with about four 
hours' work, thus costing only about a cent a tree. 
Indeed, the ease with which it was done raises the 
question whether it would not be well to lay down all 
young trees for the first year or two, until they become 
thoroughly established and better able to withstand the 
winter. Of course, the cost will rapidly increase with 
each succeeding year until the trees reach their full 
growth. — Fred W. Card, in Garden and Forest. 



English and American Incomes. 

The following figures, taken from the last English 
! census, reveal some interesting facts concerning the 
economical situation of Great Britain. 

About 250,000 persons in Great Britain have an 
annual income of $1,000. and 2,000,000 have an in- 
come of $500. Thus it would appear that only one 
Englishman out of every five is capable of supporting 
a family. It is to be borne in mind that $500 a year 
amounts to only $1 37 a day, which is not very much 
for a family of four persons. On the other hand, there 
are in the United Kingdom 123,000 families having an 
annual income of about $3,000, and 5,000 families with 
an income of more than $25,000. 

In the United States, according to the statistics com- 
piled by T. G. Shearman, we have 403,000 families (or 
about two millions of people) whose annual income 
amounts to $2,000, and more than 10,000 families hav- 
ing an income of more than $25,000. 

Taking into account the difference in population be- 
tween the United Statrs and Great Britain, it still will 
be evident that not only can America boast of a 
greater number of rich people than the United King- 
dom, but that wealth is more equally distributed and 
less centralized in the United States. — Revue des 
Revues. 

Railroad Building In 1S94. 

According to the records of the Railroad Gazette 
there has been much less railroad building in the 
United States during 1894 than in any year since the 
civil war. Some 1,761 miles of new track have been 
laid in the year, which makes an addition of less than 
one per cent to the railroad mileage of the country, 
which at present is 177,753 miles. From 1880 to 1890 an 
average of 5,000 miles of new track were laid per year, 
but from 1890 to 1893 the average has dropped to 4.000 
miles. In the three years previous to 1892 the largest 
percentage of new roads were built in the Southern 
States. Since 1892, however, the advantage has been 
held by the Northern States east of the Mississippi 
River. Illinois. Arizona and Pennsylvania lead in the 
number of miles of new tracks laid, over 120 miles hav- 
ing been laid in each of these States during 1894. In 
Maine, Texas, and Montana about 100 miles of new 
track have been laid in each State. It is reported that 
the new year will witness a marked revival in railroad 
building. 



There are in the United States at present 6,000,000 
farms. About one-half the population of the republic 
or over 30,000,000 people live on them, and these farm 
dwellers furnish more than 74 per cent of the total 
value of the exports of the country. 
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LIFE IN THE PAMPAS-A TUG OF WAE. 

The pampas are the great plains of South America 
which extend from Patagonia to the Bolivian frontier. 
They cover an area of 600,000 square miles. The 
southern portion forms a great desert, dotted here and 
there with sand pools and marshes. The northern por- 
tion is occupied by the vast unexplored territory of the 
Gran Chaco. The salient feature of the northern and 
northwestern parts of this huge territory are plains 
furnishing magnificent pasture lands. These plains 
are interspersed with dense timber forests, lagoons 
and rivers. The growths of clover, thistles and pam- 
pas grass are most remarkable. On these huge plains 
millions of cattle roam which are attended by many 
thousands of cowboys, who herd them mounted on 
their sturdy mustangs. This wild, nomadic life is ar- 
duous in the extreme, but even the lazy cowboy has 
his holiday. In our illustration, for which we are in- 
debted to Black and White, one of their diversions is 
represented — a tug of war between two cowboys, or 
gauchos, as they are called. Each is mounted on a 
powerful horse of the country, the high horns of the 
so-called Mexican saddles are connected by a lasso or 
rawhide. Both horses are urged in opposite directions 
by their drivers with whip and spur. The gauchos 
and Indians applaud and make bets, the lasso tight- 
ens, then there is a sound of straining of the saddle 
girths. If they hold, one of the horses is pulled up on 



gal force increases with the square of the velocity, the 
throwing off of the belts brought an outward bending 
strain on the rim of the wheels nearly five times as great 
as that to which they were normally exposed, and, as he 
proves, dangerously near the point of rupture of cast 
iron; and the tact that all the fractures took place near 
the spokes proves that they were caused by the outward 
bending of the unsupported space between the spokes. 
Curiously enough, the accuracy of these observations 
was attested later. A spare pulley was mounted, in 
place of one of those destroyed, and was set at work to 
drive a portion of the electric light machinery. For 
some reason, the load for a short time was thrown off 
this turbine, and then restored. The next morning 
the pulley was found cracked in two places, just where 
the others had given way; and, if its use had been con- 
fined, there is no doubt the cracks would have spread 
until the wheel came to pieces like its predecessors. 



Transparencies. 

A good transparency, sometimes called diapositive, 
from a good negative, is probably the most technically 
beautiful of all the products of the camera, and, at 
least by some of the methods of production, the most 
permanent, burnt-in enamels perhaps excepted. Why, 
then, are they not brought more to the front? It is 
difficult to say. 

Photographers, like farmers, are chronic grumblers, 



Another excellent piece of bread to cast upon the 
waters would be a plate of glass about the length of 
the breadth of an ordinary window, say about 20 by 36, 
framed in mahogany or white enamel, and on which 
has been transferred an enlarged landscape, an attrac- 
tive residence surrounded by groups or single figures 
of the inhabitants, etc. Such panels would make very 
attractive lower window shades, and although, es- 
pecially if of plate glass, they would be somewhat 
costly, we believe that, to a man of taste and ability, 
they would afford profitable employment for many a 
leisure hour. And that is one of the many advantages 
of such work : it would not interfere with the regular 
work of the studio, but could be taken up and laid 
down at any time. 

In the various methods by which transparencies may 
be made, the photographer has an ample field for 
choice. Lantern slide plates would, for most modern 
men, be most convenient for slides, and commercial 
transparency plates on ground glass should probably be 
selected for much of the smaller decorative pictures. 
Very convenient, too, especially for enlargements for 
the panels, is Eastman's transferotype paper, which 
indeed lends itself readily to the making of all kinds of 
transparencies. 

But probably best of all, and as simple as any, is the 
carbon or pigment printing method, as in technical 
beauty it is not excelled by any, while, although mono- 
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LIFE IN THE PAMPAS-A TUG OF WAR. 



his hind legs, while his fore legs paw the air. An in- 
stant more and he is down, while the rider extricates 
himself as best he can. The gauchos seldom stay for 
any length of time in one place; they are very lazy 
and only work when they see fit. Many of them come 
from the Argentine Republic. 



Flywheel Accidents. 

A curious accident took place in a Swiss electric 
lighting establishment not long ago. The dynamo 
machines in this particular station are driven by tur- 
bine wheels, of which there are four. The main driv- 
ing wheels, which are attached directly to the tur- 
bines, are large open pulleys, with six spokes, made in 
two pieces, bolted together. The ordinary speed of 
these pulleys is about two hundred revolutions per 
minute. A few days before the accident, to make some 
test of the turbines, the belts were thrown off, and the 
turbines and attached pulleys allowed to revolve as 
they would. In general, as Professor Escher, of Zurich, 
who writes the account to the Schweizerische Bauzei- 
tung, says, the speed of a turbine without a load is 
about double what it is with a load suited to its ca- 
pacity; and, by actual count, the large pulleys revolv- 
ed, at the maximum, 425 times a minute. Some days 
later, while no one was in the room, all four of the 
wheels burst, nearly at the same moment, sending 
fragments through the floor and ceiling. Professor 
Escher, thinking that an explanation of this curious 
accident may be of value, shows that, as the centrifu- 



and yet here they have something lying at their hands, 
in their own line, easily produced, always attractive, 
and waiting only the supply to create the demand. In 
the reception rooms of most, or, at least, of many, are 
to be found a variety of articles, all more or less con- 
nected with the art, but never, or hardly ever, a trans- 
parency; and yet we believe that a proper selection of 
them would be more attractive and bring more grist to 
the mill than anything else they handle. 

Lantern slides, for example. We cannot remember, 
in all our wanderings, ever to have seen a lantern slide 
among the stock of an ordinary photographer, and yet 
they are now and have long been probably the most 
popular of photographs. True, the professional slide 
makers cater remarkably well, but they cannot include 
everything, and there are few photographers who have 
not some local surroundings from which interesting 
slides could be made that would readily find buyers if 
exposed in showcase or reception room. 

Then there are transparencies for decorative pur- 
poses, for which there are pretty metallic frames up to 
14 by 17 inches, at least in the stockhouses, compara- 
tively cheap. A few of those hanging about the re- 
ception room, especially of local scenery and local 
celebrities, would meet with a ready sale; and if the 
photographer, wheneverhehasthe luck to make a fine 
negative of a pretty child or group of pretty girls, 
would make and frame transparencies from them on 
" spec," in nine cases out of ten they would be gladly 
taken and well paid for. 



chromatic, tissue may be had in all the colors of the 
| rainbow. 

In short, we believe that in the hitherto almost ne- 
glected field of transparency making, photographers 
might find opportunity for much profitable work, oc- 
cupation for leisure hours, and an excellent means of 
advertising themselves. — Photo-Beacon. 



Half-Tone Photo Work. 

The firm of Le Page has made improvements in their 
glue for this process, and now send out a specially 
clarified brand which leaves nothing to be desired in 
the manufacture of a printing solution. 

The formula, as it now stands with the trial of nearly 
three years, is as follows : 

Clarified glue 2 ounces. 

Water 2 ounces. 

Merck's bichromate of amm. 120 grains. 

Water 2 ounces. 

Albumen (dried) % ounce. 

Water 4 ounces. 

Chromic acid (C. P.) 10 grains. 

This prints quickly, develops easily, and gives every 
detail there is in the negative, and for a. high average 
of work cannot be beaten. 

The methods of burning in are now so well known 
that it is unnecessary to go into details, but no one 
need be afraid of a lifting in the etching solution. 

The whole process is one of the utmost simplicity. — - 
The Photo-Beacon. 
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The Vanilla Bean. 

The so-called vanilla bean is not a bean at all, as is 
well known, but the fruit of a climbing orchid, Vanilla 
planifolia, the capsule or pod of which is about three- 
eighths of an inch in diameter and from six to ten 
inches long, and has a certain resemblance to the so- 
called catalpa bean. The plant in its native home, in 
Mexico and tropical America, climbs over trees and 
shrubs by means of slender rootlets sent out from the 
joints of the stem. It is not a true epiphyte, however, 
but always maintains its connection with the soil. In 
its wild state it climbs to a height of twenty, feet, but 
in cultivation it is kept within bounds, so that the un- 
ripe pods are not injured when the others are gathered. 
A late number of Popular Science News contains an 
interesting account of the method of growing the 
vanilla, in which it is stated that in Mexico the plant 
is propagated by cuttings and then trained over some 
rough bark trellis work in partial shade. 

When the plants were first introduced into the West 
and East Indies, they grew vigorously and produced 
an abundance of flowers, but no pods. It was dis- 
covered that the particular moth which fertilized the 
flowers in Mexico was absent from its new home, and 
artificial pollination was resorted to, after which the 
plants produced abundantly. With a long splint of 
bamboo the lip of the flower is lifted away and the 
pollen is transferred from the pockets and applied to 
the stigma. The work is so easily done that one per- 
son can fertilize a thousand flowers in a morning. 
The pods require a month to reach full size and six 
months more to ripen. The process of curing is long 
and complicated, and the aroma of vanilla is said to 
be produced only by fermentation. In the island of 
Reunion, in the Indian Ocean, where the plant is 
grown extensively, the pods are placed in a basket and 
plunged for half a minute in hot water, then placed on 
a mat to drain and exposed between woolen blankets 
to the sun for six or eight days, and kept in closed 
boxes during the night to promote a slight fermenta- 
tion. 

When the pods are perfectly cured, they are a dark 
chocolate color, pliable and free from moisture. When 
finally prepared, the pods are tied up in bundles, 
packed in air tight boxes, and when in prime condi- 
tion they are covered with a frosting of needle-like 
crystals of vanillic acid, which, when pressed between 
the fingers, gives off the characteristic odor. The 
supply sent to New York is produced in Mexico, and 
is regarded as of the highest quality. The amount 
imported amounts to something like 150,000 pounds a 
year, while on our Pacific coast a portion of the 
supply is derived from the island of Tahiti, although 
the quality of this is much inferior. The supply of 
London comes largely from Mauritius and Seychelles, 
and the greater part of the vanilla imported into 
France comes from Reunion. Three years ago more 
than 500,000 pounds were imported into France from 
this island, which was twice the amount produced in 
all the rest of the world. 



Nearer to the Stars. 

BY PROFESSOR E. E. BARNARD. 

In speaking with Alvan Gr. Clark (the sole survivor 
of the firm of Alvan Clark & Sons, and the discoverer 
of the companion of Sirius) in April of 1893 he ex- 
pressed himself as ready, just as soon as the forty inch 
was finished, to begin a five-foot object glass, and I 
rather inferred from his conversation that such was 
only waiting the completion of the forty-inch. He 
was then at work on the forty-inch disks, one of which 
lay on a bench covered with an old piece of sacking 
near a low window, which on the outside was level 
with the ground. A careless stone from a still 
more careless boy's hand could easily have dashed 
through the window and smashed the lens, but Clark 
didn't seem at all put out when this was mentioned as 
possible, and simply remarked that the object glass 
was insured for $60,000. Perhaps he had more con- 
fidence in the Cambridge small boy than I had. An 
accident to the glass now would doubtless delay the 
great telescope from three to four years. 

What Americans cannot do in the way of great 
glasses by the Clarks and by Brashear, and what me- 
chanical difficulties they cannot overcome in mount- 
ine these great glasses through the genius of Warner 
& Swasey, is certainly not worth while undertaking 
elsewhere. 

It is possible, however, that our great telescopes of 
the future— I speak now in point of actual size— will 
be some form of the reflector, such for instance as the 
one projected by the French for their exposition of 
1900, and that which Sir Howard Grubb has but re- 
cently proposed. 

The question now arises : Is there any limit to tele- 
scopic power, or can we continue to make and use 
bigger and bigger telescopes yet ? To most intelligent 
people this question will at once resolve itself into two 
parts. First. Will it be possible to make much greater 
lenses ? This question our native opticians will answer 
for up to six or seven feet. Second, Can the mechani- 
cal difficulties encountered in mounting these great 
telescopes of the future be overcome 1 When we have 



made a perfect object glass six or eight feet in dia- 
meter, can we mount it in a slender steel tube 100 
feet or more in length so rigidly that when it is turned 
to any point of the heavens there shall be no strain 
upon it sufficiently great to destroy the perfection of 
the image, and which shall move by the most delicate 
mechanism and follow uniformly the motion of a star? 

This question was even a consideration in building 
the Lick thirty-six inch, but Warner & Swasey sat- 
isfactorily answered it. That they have done the 
same for the forty-inch no one will question. But 
there must be a limit even to their skill. Just where 
that limit may be I shall not attempt to say, for 
there is something else still more potent to deal with 
in out future great telescopes, and over which man 
has absolutely no control. 

The atmosphere itself, which is so necessary for our 
very existence, is the greatest foe to the future great 
telescopes, just as it is already to those of to-day. 

The ideal place for a great telescope would be that 
one which had no atmosphere at all. But such can- 
not be found on our planet, and if it could a new kind 
of observer wj.uld have to be invented to run the 
telescope. Therefore we must be content to work 
with our atmosphere just as it is. 

It is not the clouds that float in our atmosphere and 
which intercept our view that we have most to dread, 
though of course if continuous these alone would be 
sufficient cause for complaint. The real trouble often 
est occurs when the air is very clear. (The clear, crisp 
wintry night, when the stars are bright and sparkling, 
is the worst possible time for a telescope, for on such a 
night the images are a mass of boiling and quivering 
light.) We are at the bottom of a great ocean of at- 
mosphere that covers the entire globe. To see the 
stars and the other heavenly bodies we must look at 
them through this vast ocean of air. If this aerial 
ocean would keep perfectly quiet while we looked, it 
would be all right. But unfortunately that is its last 
intention. Sometimes it is fairly quiet, but in general 
it is very unsteady. Often it is in a fearful commotion. 
The result of this disturbed condition of the air is to 
more or less totally destroy the image of a celestial 
body when looked at in a great telescope. 

As I have said, there are nights when the air is al- 
most perfectly quiet. If under this condition we look 
at a star through a powerful telescope, it glows with 
a steady and beautiful radiance. On such a night 
everything that is at all within the reach of that tele- 
scope can be seen with it. The finest and most deli- 
cate details upon the surface of a planet, the faintest 
star or satellite, all come out with a distinctness that 
permits the most delicate and accurate observations 
to be made. If this condition always existed, the 
work of an observer would be exceedingly pleasant 
and profitable, but such seldom occurs, and its occur- 
rence is rarer the bigger the telescope, and when it 
does occur it does not last for any great length of time ; 
a couple of hours of such perfect seeing and then the 
air becomes disturbed and the image more or less 
tremulous and blurred. The delicate details are lost 
and the faint satellite is blotted from view. If the 
observer has the run of several different sized tele- 
scopes, he will appreciate this peculiarity of the at- 
mosphere. 

There will be nights on which he can successfully 
use a 6-inch glass that will not permit a satisfac- 
tory use of a 12 inch, and which would wholly for 
bid the use of a 36-inch. In this case the tremors pre- 
sent in the air would not be sufficiently magnified by 
the 6-inch to affect the clearness of the image. But 
with the 12-inch (four times as powerful) these tre- 
mors would be so magnified by the greater power of 
that glass as to spoil the clearness and definition of 
the image. The yet greater power of the 36-inch 
(thirty-six times as powerful as the 6 inch) under these 
conditions will so increase the effect of this disturb- 
ance as to totally destroy the image. Such nights 
have occurred where features could be seen in the 12- 
inch that were entirely blotted out in the 36-inch. 
But let the conditions be the best for observing with 
the air steady, and the 36-inch is far ahead of the 12- 
inch. It is very seldom, however, that the tremulous- 
ness of the air is not more or less apparent in the 36- 
inch, and under such conditions it is difficult or im- 
possible to use the highest powers of the telescope. 
One has to wait and watch patiently and snatch a 
moment here and there of steadiness to do his best 
work. 

Now let us increase our aperture to, say, four 
inches. The atmospheric conditions being the same, 
then this quivering of the air, which has been objec- 
tionable in the 36-inch, will, through the greater power 
of the 40-inch, have become far more objectionable. 
Now let the two instruments remain under the same 
conditions, but let the air grow more tremulous. We 
shall notice the effect soonest on the 40-inch, and after 
it has become unbearable in that telescope it will 
still be tolerable in the 36-inch, and, much later, in 
the 12-inch. Now, let us imagine another telescope 
still more powerful, say several times as powerful as 
the 40-inch. The effect of a slight disturbance in the 
air is multiplied just so many times more, and we 



should have to look long and often during a year to 
find a night that would permit only a few hours of 
good observing with that great telescope. In general 
it would be so crippled by the unsteadiness of the 
air that its effective power would much of the time 
dwindle down to that of the 40-inch, or even below 
it. But when a few hoars of the best seeing come, 
what marvels that glass would show 1 

Let us now go still a little further and make our tele- 
scope still more powerful. We rapidly diminish the 
number of hours in the year that the atmosphere 
would permit its use at all. Still, let us increase the 
size and power of our telescope — for we may suppose 
our American ingenuity unlimited — and we shall never 
find an hour during which our instrument can be used 
to perfection, because the slight tremors ever present 
in our air would forever baffle the use of such a tele 
scope. 

So, looking at the matter in this light, we can see 
how, though the optical and mechanical difficulties 
may be overcome, the atmosphere itself is going to 
limit the practical use of great telescopes in the future, 
and in the end, if successfully made large enough, will 
prohibit their use at all, or at least make them infe- 
rior to smaller telescopes. 

However, though I am confident the working hours 
of the future great telescope will be much diminished, 
yet I believe much bigger telescopes will be made and 
successfully used, but in the end the atmosphere will 
limit the effective work before the optician and the 
mechanician give up. 

Of course, it is unnecessary to say that a favorable 
site upon the earth's surface for a great telescope will 
aid much in making its powers effective. 

As for the telescope proposed by a Chicago man — a 
large lens made up of many smaller ones, like the eye 
of a fly — it is safe to say that no great telescope will 
ever be built on that plan, and if it should be (and we 
don't know what people may do nowadays), it will be 
absolutely safe to say that it "will never be successfully 
used. — Examiner, San Francisco. 



The Trolley Postal Service. 

The plan of employing trolley cars to assist in dis- 
tributing the mails has been tested recently in 
Brooklyn with very satisfactory results, and it is 
thought that this success will lead to the introduc- 
tion of the practice in other cities. The trolley cars 
were first used to transport mail bags between the 
several post offices. The bags were intrusted to the 
motorman or the conductor and were carried on the 
platforms of the ordinary passenger cars. The pos- 
tal trolley cars were then introduced to make it 
possible to sort and arrange the mail on the way 
from the central to the rural post offices. The or- 
dinary trolley car was partitioned off into two com- 
partments for this purpose, one section being used 
as a post office and the other as a smoking car. 
The part of the car reserved for the post office is 
especially fitted up for this purpose. The equip- 
ments of this novel traveling post office are similar 
to those ordinarily used. Several postal clerks ac- 
company the cars, and they open the mail bags and 
sort and arrange the mail on the route. This saves 
time, it will be seen, and relieves the pressure of 
work at the regular post offices. Along the entire 
route these cars stop to take on and let off passen- 
gers in the usual way. The cars are run directly 
into the post office yards to load or unload the 
mails. In this work the trolley lines are looked upon 
as regular mail routes and are regularly engaged 
and paid by the government. It is said that the 
postal authorities look with considerable favor on this 
adjunct to our mail service and that it is probable 
very general use will be made of this novel plan 
throughout the country. 



Celebration In Honor of Helmholtz. 

A memorial celebration in honor of the late Prof. 
Hermann von Hemholtz was held in the hall of the 
Sing-Akademie at Berlin on Dec. 14. An immense bust 
of Helmholtz, almost buried in flowers, stood in the 
center of the stage. The exercises began at noon. 
Joseph Joachim, the celebrated violinist, took part in 
them. The eulogy was delivered by Prof. Bezold. 
The audience was composed of the most celebrated 
men of Germany and included a large number of the 
members of the Reichstag and the municipality as 
well as the Faculty of the University of Berlin. Prof. 
Helmholtz was specially honored by the presence of 
the Emperor and Empress. 



Porous Glass for Windows. 

The latest hygienic craze in Paris is the use of porous 
glass for windows. This is declared to possess all the 
advantages of the ordinary window framing, and, 
while light is as freely admitted as through the medium 
of common glass, the "porous" further admits air too, 
the minute holes with which this is intersected being 
too fine to permit of any draught, while they provide 
a healthy, continuous ventilation through the apart- 
ment.— The Hospital. 
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KECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Sectional Journal Bearing.— Wil- 
liam J. Tripp, New York City. This is an improvement 
on a formerly patented invention of the same inventor, 
providing a revoluble bearing more specially designed for 
car wheels and axles, reducing the friction and taking up 
lateral thrust. The car wheel has an annular exterior re- 
cess in its hub, which is inclosed by a journal box having 
an annular interior recess, there being rollers in the re- 
cesses between the journal box and hub, while the wheel 
Jso has in its web recesses at a greater distance from the 
wheel center, there being in the recesses of the web balls 
adapted to bear against the journal box. 

Car Brake.— Russell W. McKee, Clif- 
ton, N. J. An emergency brake has been designed by 
this inventor, adapted for use in connection with other 
brakes, especially on trucks of trolley and cable cars. 
The truck is provided with curved guideways, shoes pro- 
vided with pins working in the guideways, there being 
springs secured to the shoes and to the truck frame, 
while bell cranks above the shoes have one arm engag- 
ing the shoes and the other arm adapted for connection 
with an operating lever. It is designed that with this 
improvement the car may be stopped so suddenly that 
the use of safety fenders will not be necessary, the stop- 
page being also effected without disagreeable jar. 



Mechanical. 

Indicator. — Joseph H. Scott, Aspen, 

Col. This invention is especially designed to indicate 
accurately at all times the position of a cage in the shaft 
of a mine. The indicator consists of a traveling chain 
belt driven from the hoisting drum through the medium 
of sprocket wheels. The length of the chain belt is pro- 
portioned according to the depth of the mine, and the 
sprocket wheels are also regulated to insure the proper 
movement of the chain belt. The front run of the chain 
belt runs through a vertically disposed guideway. Indi- 
cating plates are secured on the chain belt and denote 
different levels of the mine shaft. The pointer is se- 
cured to the guideway and is adapted to indicate the 
levels in connection with the indicating plates as they 
pass through the guideway. 

Shaft Tug. — Arthur Edwin Hart, 

Broken Hill, New South Wales. This invention is de- 
signed to supply a more durable and ornamental shaft 
tug than those already in use. It consists of a tug body 
which is formed of on ;joutside piece of leather joined 
and stitched externally, and packed internally with scrap 
leather, and the stitches and joints being so placed and 
formed that they are not exposed on the wearing surface. 
The tug body is connected to the buckle by a strap, and 
it is stiffened by metal plates, the buckle being so hinged 
and secured that the tug retains its shape and the buckle 
is held securely. 

Thill Coupling.— Daniel Packer, Cal- 
vert, Texas. This improvement comprises an axle clip 
having forwardly projecting lugB and a base plate hav- 
ing its front end projecting beneath the lugs and a re- 
silient block whose lower end rests on the base plate be- 
tween the lugs. The thill iron has a knuckle thickened 
at the back and is adapted for pivotal connection with 
the said lugs in advance of the resilient block, and there 
is an abutment plate on the back of the thill projecting 
beyond the back of the knuckle and above the yielding 
block. 

Transmitting Gear for Windmills. 

—Frank J. Brown, Alfred Allen and Solomon Allen, of 
Halstead, Kansas. To the driving shaft is secured a 
pinion. Fastened to the rod which transmits th£ power to 
the ground are parallel vertical guideways provided with 
an elongated internal rack and with an adjustable aux- 
iliary segmental rack at top and bottom. This rack, 
which is thus made continuous, meshes with the pinion 
of the driving shaft. By adjusting the segmental rack 
and lengthening or shortening the guideways the stroke 
of the rack and consequently that of the rod can be 
readily increased or diminished. Friction rollers on a 
fixed support hold the rack in engagement with the 
pinion. 

Buggy Top Attachment. — John D. 

Axline and James L. Baillie, Shawnee, Ohio. The object 
of this invention is to provide a new and improved buggy 
top attachment which is comparatively simple and dura- 
ble in construction and is arranged to permit of conve- 
niently raising or lowering the buggy top without the op- 
erator leaving the seat and without much exertion on the 
part of the person in the buggy. It consists of a spring- 
pressed shaft journaled in the body of the buggy and 
provided with arms on its ends and links pivoted to the 
arms and having their upper ends pivotally and slidably 
connected with the forward stays of the top. To the 
shaft is secured a segmental ratchet wheel engaged by a 
pawl, which is connected with a handle which terminates 
at the top of the seat. By the means of this mechanism 
of pawl and ratchet the top is easily manipulated 
through the medium of the shaft and arms. 

Packing Displacer. —Joseph Mat- 
thews, New Bedford, Mass. This invention relates to 
packings contained in glands and abutting on a fixed 
sleeve supported in a bonnet. The object of this device 
is to provide an improved packing displacer which is dur- 
able and which is arranged to be used without the use of 
hooks and similar devices. It consists principally. of a 
pushing device adapted to act on the packing, on mov- 
ing the gland longitudinally, to push the packing out of 
the same, so that the operator can readily mend or re- 
new the whole packing and without damagingit. 



Miscellaneous. 

Coal and Gas Burning Stove or 

Range.— Albert Stecke, of Osnabruck, Germany, as- 
signor to Walter C. Eymann, of Anaheim, Cal. The ob- 
ject of this invention is to provide a cooking stove 
adapted to be heated by either coal or gas or both. The 
gas burners are arranged at various openings in the 
stove, as the ovens, and are provided with means for 
protecting the same when solid fuel is used. The stove 
has an opening in the top above the passage for the pro- 
ducts of combustion. A gas burner is arranged below 
this opening and is provided with a covering plate fitting 
into the opening and with a tubular extension into 
which the burner projects. 

Paper for Bank Notes, Bonds, 

Checks, etc.— David N. Carvalho, New York City. The 
object of this invention is to provide a safety paper for 
checks, bonds, etc., so that when an-y chemicals which 
will remove ink are applied they will instantly and per- 
manently discolor the paper, producing thereon a stain 
wherever the chemicals have touched it. The paper is 
charged with bismuth iodide and sodium iodide. The 
reaction which takes place by the action on this com- 
pound of an oxidizing reagent is, in general terms, to 
liberate the iodine, and there may also be effected the 
formation of some definite compounds of iodine with 
the metals, the stain produced being of a high degree of 
permanency. For coloring matters suitable for use in 
this process, primulin, congo red, or the solution of a 
benzidene dye may be cited. 

Animal Trap. — Victor J. Scherb, 

North Pasadena, Cal. The object of this invention is to 
produce a trap which is of such open structure that it 
does not resemble a trap. It has a pair of jaws to catch 
the animal, the jaws being arranged in such a way that 
the animal enters between them without fear. The trap 
is easily sprung and can be made cheaply. It consists, 
in brief, of a pair of jaws somewhat resembling a pair of 
tongs made of heavy spring wire. The jaws are held 
apart by a tripping plate with a bait hook thereon. This 
tripping plate is easily dislodged by the animal, who is 
immediately caught by the spring jaws. 

Inhaler. — Edmond Souchon, New 

Orleans, La. This invention relates to an improvement 
in devices for injecting an anaesthetic vapor into an 
orifice of the head in such a manner that nothing but the 
vapor can be introduced into the head and which can be 
operated with' one hand and which shall also be cheap 
and durable. It consists of a bottle containing an ab- 
sorbent substance which holds the anEesthetic so that 
the vapor only can be ejected. The bottle is closed with 
a st<^)per provided with two tubee, one for the air which 
is forced into the bottle by a rubber bulb, the other to 
allow the anEesthetic vapor to escape. Both tubes are 
provided with stop-cocks. The rubber tube for ad- 
ministering the vapor is pointed at its free end and is 
provided with a side opening through which the vapor 
issues. 

Magazine or Book Holder.— Frank 

Barwick, of Honolulu, Hawaii. This is a magazine or 
book holder adapted for use in libraries or public places 
where magazines may be read but not removed. The 
device may be quickly adjusted to hold books or papers 
of varying thicknesses. Two parallel serrated jaws are 
provided of a size slightly greater than the magazine. 
One of these jaws is provided with offsets which con- 
tain a device for adjusting the holder to the size of the 
work. This adjustable device can only be operated by 
those having the key to the holder. The holder cannot 
be opened and the magazine removed without a key. 

Trough.— Adam W. Haag, Fleetwood, 

Pa. The object of this invention is to provide an im- 
proved metallic trough which shall be of a light and 
strong construction without sacrificing durability. It is 
also less costly to manufacture, and is less liable to be 
broken in transportation than a cast iron trough. The 
improved trough consists of a sheet of metal bent to form 
the bottom and side portions of the trough, and having 
the upper edges of the side portions formed with hollow 
scrolls and separate end pieces, each provided with bot- 
tom and side flanges adapted to be secured to the sheet 
metal bottom and sides, and having about its upper edge 
a bead corresponding in arrangement to the scrolls of 
the sheet metal sides,'and projections at the ends of the 
bead arranged inside and adapted to fit the end por- 
tions of the hollow scrolls on the sheet metal sides. 



Agricultural, 

Corn Harvester.— Henry M. Cox, 

Palmer, Nebraska. The object of this improved corn 
harvester is to provide a harvester which, when driven 
between two rows of corn, will cut the corn from each 
row and whereby further the cut stalks may be placed 
upon a shock platform and be bunched or held in a 
bunched position while the platform is tilted to dump 
the shock upon the ground and also to provide a means 
whereby the binding twine will be carried by the ma- 
chine and be near at hand for use by the operator tying 
the shocks. 



Designs. 

Design for a Nut. — John G. Lane 

and George Lane, Poughkeepsie, N. Y. The leading 
feature of this design consists in a nut having two 
parallel ornamental flanges, the lines of which depart 
laterally from the body at the bottom and near the top 
respectively and present each a many-armed figure. The 
minor features of the design consist in the cylindrical 
body, and the ornamental arms of one flange extending 
outward slightly beyond those of the other flange. The 
arms of one flange further overlap at one side the arms 
on the other flange. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



general gist of the book, as far as we have seen it, and 
it is characterized by a general advocacy for the adoption 
of one or the other of the methods or of combined 
methods according to circumstances. 

Cloudland: A Study on the Struc- 
ture and Characters of Clouds. 
By Rev. W. Clement Ley. With nu- 
merous colored plates, photographs, 
charts, and diagrams. London : 
Edward Stanford. 1894. Pp. xiv, 
208. Price $3. 
This very pretty book with colored illustrations,- as well 
as very fine half tones in black and white, treats of the 
meteorology of the clouds and of the relation of their 
forms to atmospheric movements, such as cyclones. The 
ground covered is one certainly not satisfactorily treated 
up to the present, and it is believed that this work does 
adequately describe the phenomena it relates to and the at- 
mospheric movements producing such. We have all heard 
of the " mackerel sky," and it is a satisfaction, at least, 
to find in this book the representation, in color and in 
black and white, of types of " stratus maculosus." 

The Century Illustrated Monthly 
Magazine. May, 1894, to October, 
1894. New York: The Century Com- 
pany. London : T. Fisher Unwin. 
Vol'XLVIIL New series, Vol. XXVI. 
Pp. viii, 960. Price $3. 

St. Nicholas : An Illustrated Maga- 
zine for Young People. Con- 
ducted by Mary Mapes Dodge. Vol. 
XXI. Part L, November, 1893, to 
April, 1894, and Part II., Mav,1894, to 
October, 1894. New York: The Cen- 
tury Company. London : T. Fisher 
Unwin. Pp. viii, 1104. Price $4. 

Among the scientific books of more or less dry aspect 
which we have to review in this column, the Century 
and St. Nicholas may seem out of place. We are how- 
ever glad to have a chance to notice them, to observe the 
elegance of their make up, and testify to the excellence 
of the matter they contain. The world is becoming so 
scientific now that even in these publications for children 
of lesser and larger growth much science will be found 
and some excellent scientific articles. 



NEW BOOKS AND PUBLICATIONS. 

A Discussion op the Prevailing 
Theories and Practices Relat- 
ing "to Sewage Disposal. By 
Wvnkoop Kiersted. First edition. 
New York : John Wilev& Sons. 1894. 
Pp. xiv, 182. Price $1.25. 

The subject treated by our author is one of great im- 
portance at the present day, when so many of the smaller 
towns and villages throughout the country are introduc- 
ing sewage systems. The work, in a certain sense, is dis- 
couraging, as the author points out the faults and weak- 
nesses of the differerit systems in use and does not devote 
the book to taking an optimistic view of any one of them. 
He very sensibly states that the different methods of sew- 
age disposal meet different cases, and that it is not woith 
while, at the present day, to pin one's faith entirely 
upon one way of solving the problem. This ie the 
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9. View of the Armory of the Seventy-first Regiment, 

New York City. Architect Mr. J. R. Thomas, 
New York City. 

10. Perspective view and floor plans of the fourteen 

story Reliance Building, Chicago. 

11. Miscellaneous contents.— Buff brickpopular.— Ceiling 

and cornice tinting.— Home ground arrangement 
of plants, illustrated.— Stone dressing by com- 
pressed air, illustrated.— Brick dust mortar.— In- 
teresting ruin of cliff dwellers.— Removing the 
front wall of a warehouse, with sketches.— Im- 
proved woodworking machine, illustrated. -Buff 
brick in New York.— Ceiling paper.— 1 ' Dec-co- 
re-o," a new material for decorative purposes, il- 
lustrated.— Improved gutter hangers, illustrated.— 
Draughtsman's supplies, illustrated 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 



•' U. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J . 

Enameled signs, letters. A. V. Taylor & Co., Cin., O. 

BestHandleMach'y. Trevor Mfg. Co., Lockport, NY. 

Screw machines, milling macnines, and drill presses. 
Th e Garvin Mach. Co., T.aiebt and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Jiunn & Co., publishers, 361 Broadway, N. Y. 

Woven wire brushes.— The Belknap Motor Co., of 
Portland. Me. are the patentees and manufacturers of 
the best woven wire commutator brush on the market. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

The Imperial Power Building, of Pittsburg, Pa., will 
be completed March 1. It is a new, eight story factory 
building, fitted up as a model plant, with the finest ma- 
chinery, electric dynamos and motors obtainable, mak- 
ing it desirable for manufacturers. The proprietor pro- 
poses to rent space as may be required by a manufac- 
turer. Each floor contains 7,600 square feet, capable of 
subdivision, with exterior windows all around andpower 
and appliances to meet any wants and give conveniences 
not obtainable elsewhere. Located in the heart of the 
city, within thirty feet of the Pennsylvania R.R. freight 
depot. Manufacturers desiring to lessen expenses and 
be surrounded by every convenience should address J. 
J. Vendergrift. Pittsburg, Pa. 

HFWSend for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Add re** must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Reference* to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this departjnent. each must take his turn. 

B ii yers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cente each. 

Book* referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(6345) A. L. asks : 1. Where can 1 get 

chloride of silver sticks with silver wire fused in ? A. 
Address Queen & Co., Philadelphia, or other of our ad- 
vertisers. 2. How many cells, one volt each, or say 
about two volts each, and in what way connected, will 
light up an incandescent lamp, 50 volts, and if one lamp 
can be lit up, can more lamps be applied to the same 
current at the same" time, and how many ? The lamps 
should be 16 candle power. A. It depends on the resist- 
ance of the cells. Probably 100 will supply a single 
lamp. 3. If I had enough of Leclanche batteries, could 
they be used for electric light purposes ? I mean so that 
the batteries would furnish strong enough current to last 
four or five hours ? A. They could, but a very large 
number would be required and some special device would 
be required to compensate for polarization, with conse- 
quentreduction of current. 

(6346) G. T. asks : 1 What is the best 

kind of carbon to use on an electric telephone leadout of a 
large pencil or carbon they use in electric lights? A. 
Carre electric light carbons are very good; if you cannot 
get these, use common lamp carbons. 2. I am making a 
telephone, but I have to use two wires; how can I do away 
with one of these? A. Use a single wire and ground the 
ends by soldering to gas or water pipes. 3. Which is the 
best for short distance— a carbon or magneto transmitter? 
A. The carbon transmitter. 4. Where can I get iron for 
diaphragms ? A. Get ferrotype plate from a photo- 
grapher. 

(6347) C. E. L. writes : 1. How can I get 

instructions on electrical calculations ? A. Consult our 
advertising columns for correspondence schools. We 
also recommend Sloane's " Arithmetic of Electricity," 
which we can supply for $1 by mail. 2. I am trying to 
learn how to figure out induction coils to produce cer- 
tain voltages. If you can give me any light on this, let 
me know. A. For induction coils divide the number of 
turns in the secondary by the number in the primary and 
multiply the original voltage by the factor thus obtained. 

(6348) F. E. B says : 1. I want to make 

aninduction coil for a telephone transmitter. Howmany 
layers, and what size wire shall I use, and how long to 
make the spool? A. Wind the secondary of your induc- 
tion coil to 80 ohms with No. 36 wire ; the primary to -^ 
ohm with No. 20 wire. Make it two inches long on a 
quarter inch diameter core of pieces of thin iron wire. 2. 
If I coat the inside of wooden battery cells with common 
yellow beeswax, will it make them acid proof ? A. Coat 
cells with a mixture of 4 parts resin, 1 part gutta percha. 
melted together with a little boiled oil. Apply with a 
hot iron. 3. Why is it that they use finer wire to wind 
an armature than they do to wind the fields of a dynamo ? 
A. The armature wire works in. parallel, and would be 
much shorter than t>e field wire, if of same size. A de- 
finite ratio of resistances must obtain. 4. I have some 
small articles that I want to nickel plate. I have four 
gravity batteries. How can I doit? A. See our Sup- 
plement, Noe. 310, 436, and many others. 
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TO INVENTORS. 

An experience of nearly fifty years, and th e preparation 
of more than one bundred thousand applications for Da- 
tents at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsfs of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with tbt times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 06I Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

January 1, 1895, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Advertising device, H. N. Gros 531.679 

Aging liquors, apparatus for, Detwiller& Stevens 531,718 
Alarm. See Burglar alarm. 

Amalgamator, P. D. Barnhart 531,827 

Animal tiap,, E. Peter3 531,965 

Arches, device for supporting and lowering cen- 
ters for tile, A. B. McLaughlin 532.005 

Armature for dynamo -electric machines or mo- 
tors, W. Decker 531,623 

Autographic register, C- E Herman 531,627 

Axle, lubricating, J . T. Ri chards 531,808 

Baling press, H. Bailey 531,895 

Barrel stand, J. Fillman 531 916 

Bathtub, etc., J. A. Wheeler 531,710 

Bearing for roll necks, A. Westley 531,885 

Bearing, roller, Et. Wi !son 531,757 

Bedstead brace, S. R. Payne 531.641 

Beehive, E. A. Wander 531,816 

Bell, door, W. R.Moore 532,004 

Bicycle, J. Forest 531,918 

Bicycle, L. ft. Hoffman 531,798 

Bicycle canopy. M. W. Armstrong 531,990 

Bicycle canopy, G. J. Jackson 531,845 

Bicycie support, H. A. Brooks 531,674 

Bli nd, rolling window, C. Hummel 531.914 

Blind. Venetian, P. W. Brundin 531.772 

Block signal, electric, C. H. Sallada 531,651 

Boat. See stone boat. 
Boiler. See Heating boiler. 

Boiler feeder, mechanical, N. E.'Nash 

Boiler feeder, mechanical, Nash & Eddy 

Boiler tube cutting device. C. <_>. Thieme 

Bookbinding, removable, G. McKibbln 

Bookkeeping apparatus. G. Gercke, Jr 

Boot or shoe, M. Freund 

Bottle, capped milk, H. H. Hall 

Bottle filling machine, Clauss, Jr., & Schomburg.. 

Bottle, medicine, C. Abs 

Bowl, wash, A. P. Creque 

Box cutting and printine machine, Tavener & 

Pine 

Brace. See Extensible brace. 

Braiding machine, H. A. Schmitz 

Brake. See Railway brake. Vehicle brake. 

Brict kiln, continuous, C. R. Monroe 

Bridee, W. S. Brelsfoard 

Bridle, C. Smith 

Brooder, J. L. Nix 

Bucket, stable, F. A . Kriegstedt 

Bung, metallic, M. Fischer 

Burglar alarm, O. Larson 

Burner, See Flash light buraer. Gas burner. 
Vapor burner. 

Button, R. Hormann 

Buttonhole attachment, H. S. Cawtborn 

Calipers or dividers. W. Linden ..- 

Calipers or dividers, A. C. Schaefer 

Calking planking of boats, etc., McBride & Fisher 
Can. See Oil can. 

Can capping machine, M. E. Howard 

Can labeling machine, J. W. Wallace 

Can opener, B. F. Barnes 

Car,H. B. Plant 

Car coupling, E. Attaway , 

Car ooupling, L. Ij. Freeman 

Car coupling, C.B. tngold 

Car coupling, D. & A. McCaughan 

Car coupling, W. S. Schroeder 

Car coupling, A. F. Shwadlenak 

Car door and frame combined, grain, G. H. 

Knaub 

Car, dumping, F. Peteler 

Car fender. W. A. Donor 

Car fender, street, M. A. Cherry 

Car jack, C. S. Locke 

Car lighting apparatus, circuit regulating device 

in electric, W. Biddle 

Car lighting apparatus, electric, W. Biddle 

Car, transfer, 11. C. Ingraham 

Carbons, adjusting mechanism for arc light, E. F. 

G. H. Faure 

Carburetor E. R. Cook. 531,779, 

Carriage running gear, child's, F. M. Hiner 

Casting clamps for railway rails, Samuel & 

Anaerer 

Casting sash weights, cbill for, G. Buchanan 

Cement, apparatus for calcining, J. F. De 

Navarro 

Cement blocks or ashlers, constructing hydraulic, 

W.J. Haddock 

Cement, manufacturing asphaltic paving, R. J). 

Upham 

Chains, bunk or flight for carrier. W. J. Perkins.. 

Chair frame, adjustable opera, A. D. Linn 

Check rein holder. M. L. Winans 

Chimney top and cowl, A. Schmall 

Churn. J. M. Greer 

Churn, M. Hanson 

Churn, D. B. Wagner 

Chute or dump, ash, Gould & Fernald 

Cigar cutter and lighter, J. J. O'Neill 

Cigarette machine, A. L. Munson 

Circuit controller, T. Parker et al 

Clamp. See Rubber clamp. Wire clamp. 

Cleat for electric wiring, Swift & Maintien 

Clipper, hair, G. F. Stevens 

Clothes drier, G. Wade 

Clutch, friction, W C. Dennis 

Coal dust, composition of matter for binding, C. 

Krah 

Coffin head rest, W. Clouser 

Combing machines, mechanism forweighting de- 

tacmng rolls on, Bottomley & Atkinson , 

Corks, etc., device for extracting. H.J. Williams. 
Coupling. See Car coupling. Thill coupling. 
Covers on barrels, etc., mechanism for securing, 

W, F. Bowden , 

Crusher, H. A. Hannum 

Cultivator, H. O. Roop 

Curling tongs while heating, holder for, G. R. 

Unkefer 

Cut-out box, G. H. Alton 

Cutter. See Cigar cutter. 

Cycle saddle, R. E. Phillips 

Cycle wheel, S. A. Donnelly 

Dental matrix, G. L. Bruce 

Dental mouth mirror, W. F.Green 

Diamonds in metal, implement for setting, R. 

Marquart 

Divan, folding, T. Q.Hall 

Drier. See Clothes drier. Fishing line drier. 

Dyeing apparatus, T. F. Kyne 

Dynamo, constant current. J. J. Wood 

Edge setting machine, J. W. Bray man 

Educational device, M. A. McClelland. 

Electric circuit safety device, T. Harden 

Electric converter, R. H. Hassler 

Electrr; current indicator, E. Weston 

Electric currents, indicating watt meter for 
alternating, O. B. Shallenberger 

Electric currents, watt meter for multiphase 
alternating, O. B. Shallenberger 

Electric machine brush, dynamo, J. B. Wallace... 

Electric motors or dynamos, operating or con- 
trolling, R. Eickemeyer 

Electric signal, Wessenberg & Wilbur 

Electric wire holder or insulator, A. Lske 

Electrical current transmuter, W. J. Still 

Electricity, distribution of, T. Parker etal 

Elevator, L. R. Dennis 

Elevator apparatus, Forslund& Dorman 

Elevator door or inclosure. F. A. Winslow 

End gater fastener, wagon, Cbattin & Gilbert 

End gate, wagon, J. W. Peterson 

Engine. Sef Gas engine. Gas or oil motor en- 
gine. 

Engine attachment, direct-acting, Chouteau & 
Cornwall 

Engine belt guide, traction, J. H. Stahl 

Engine starting apparatus, gas, J. W. Raymond., 

Envelope, expansible, D. S. Brown 

Eraser, blackboard. C. R. Pechin , 

Extensible brace, N. A. Didier 

Evaporating apparatus, T. Craney 



532,007 
532,00(1 
531,002 
. i ' I 
I ' !3 
53L,H41 
531,796 
531,717 
531,759 
531,992 

531,661 

531,972 

531,8-50 
531,768 
531,753 
531,694 
531,800 
531,791 
531,955 



531,940 
531,770 
5321)01 
531,971 
531,737 

531,634 
531,668 
531.762 
531,859 
531,825 
531,931 
531,945 
531,738 
531,810 
531,876 

531.952 
531,746 
531,626 
531.908 
531,730 

531,765 
531,764 
531,683 

531,840 

531,780 
531,681 

531,865 
531,774 

531,742 

531,842 

531,984 
531,964 

531,848 
531,888 
531,750 
531,926 
531,928 
531,704 
531.078 
531,855 
531,736 
531,961 

531,702 
531.811 

531,815 
531,624 

531,953 
531,911 

531.767 
531,670 



531.898 
531,680 
532,012 

531,755 
531,761 

531.858 
531,914 
531,833 
531,795 

531,731 
531,843 

531,847 
531,821 
531,620 

531,057 
531,929 
531,996 
531,669 

531,868 



531,869 
531,707 

531,790 
531,708 

531,635 
531,657 
531.962 
531,625 
. .1 12 
531,712 
531,907 
531,747 



531,834 
531,881 
531,807 
531,832 
531,696 
531,785 
531,912 



Fan, G. H. Newton 531,853 

Faucet, E. Wagner 531,985 

Feedwater heater, Whitlock& Shepard 531,756 

Fence fabric, wire, C. D. Shellaberger 531,871 

Fence gate, J. Allen 531,760 

Fence post, F. Horn 531,724 

Fence, wire, J. Bowers 531.899 

Fence, wire, E. C. Lott 531,688 

Fender. See Car fender. 

Fertilizer, apparatus for obtaining, separating, 

and disinfecting. M. Nadiein 531,692 

File and punch, uaper or bill, F. Wilkes 531,887 

Filter, Davis & Wright 531,838 

Filtering oil, means for and method of, W. J. 

Bailey...! ! 531,713 

Fire escape, H. Vieregg 531,883 

Ffre ffuard and back-firing machine, Risdon & 

Toli ver 531.648 

Fireproof sb utter, W. R . Kinnear 531,728 

Fish cleaner, M. Klobs 531,846 

Fishing line drier, N.C. Heston 531.938 

Flash light burner, H. C. Fairchild 531,915 

Flooring, Wilce & Burnham 531,711 

Flue cap, G. J. Burtscher 531,716 

Folding machine, S. G. Goss 531,794 

Furnace. See Roasting furnace. 

Gangplank, J. B. Rhodes 531.860 

Gas burner, J. 8. Valentine 531,703 

Gas engine, C.M.Rhodes 531,861 

Gas heater for stove or range ovens, portable. C. 

W. McCutchen 531,739 

Gas or oil motor engine. H. W. Bradley 531,900 

Gate. See End gate. Fence gate. Sliding gate. 

Gal,e, Reynolds & De Berry 531,699 

Glass, cutting wire embedded, F. Shuman.. 531,874, 531,875 
Glass, machine for manufacturing plate, N. M. 

Miller 531.732 

Glass machines, face plate for. N. M. Miller 531.733 

Glove, boxing, B. F. Shibe 531,872 

Gloves, etc., fastener for. W. H. Rutty 531,864 

Governor, electric steam engine, C. B. Melott 531,849 

Granite cutter's straight-edee, M. Mcintosh 531,851 

Gravity and mechanics, apparatus for demon- 
strating, laws of, J. S. Hemenway 531,935 

Griddle, J. L. Hamilton 531,632 

Guard. See Safety guard. 

Gutter attachment, G. Andrews 531.989 

Hammock supporter, Keegan, Sr., & Collins 531,727 

Hand rake, H. C. Hart 531,722 

Handle. See Tool handle. 

Handle for coffee pots, etc., W. A. Dunlap 531,788 

Handle for sheet metal vessels, D. Block 531,766 

Harrow, W. E.Jones 531,947 

Hay loader rake. J. F. Still 531,658 

Hay rack, D . L. Noble 531,743 

Heater. See Feedwater heater. 
Heating boiler in vertical sections, J. J. Black- 
more 531.714 

Hinge for school desks and seats, tension. A. D. 

Linn 531,686 

Hinge, seat, G. H. Bailey 531,826 

Hoisting bucket, T. F. Moore 531,734 

Hook. See Whiffletree hook. 

Horseshoe, C. Hassenmiller 531,932 

Horseshoe calk sharpening machine. L. F. Tar- 
bell 531,659 

Horseshoe machine. W. D. Young 531,758 

Horseshoe making machine, J. A. Burden 531,903 

Index, precision, 11. C. Warren 534,817 

Indicator. See Electric current indicator. Tem- 
perature or pressure indicator. 

Inkstand, transparent display, C. R. Gibson 531,924 

Jack. See Car jack. 

Jar stoppering and sealing apparatus. J. W. Hor- 
ner . ?.... 7 531.941 

Journal bearing, S. H. Raymond 531,748 

Kiln. See Brick kiln. 

Kitchen cabinet, P. Hires 531,939 

Kitchen cabinet, Miller & Ruby 531,956 

Knife bar, Z. E. Wiseman 531,987 

Label manipulating device, J. Stites 531,812 

Ladder, rope cable. A. Crosby 531,784 

Ladder, rope or wire cable, A. Crosby 531.783 

Lamp base, incandescent electric, G/C. Thomas.. 531,663 

Lamp, electric arc, C. A. Pfluger 531,698 

Lamp, electric arc, A. Schweitzer 531,751 

Lamp, electric arc, C. E. Scribner 531,978 

Lamp shade and support, G. H. Schafer 531,809 

Lamps, gas fixtures, etc., adjustable hanger for 

incandescent, H. W. Lawrence 531,729 

Land roller, H. B. Goss 531.925 

Lathe, W. L.Cheney 531.621 

Laundry list, J. N. Humes 531,726 

Leather skiving and scoring machine, J. N. Ken- 
dall 531,949 

Lens, L. Gathmann 531,994 

Leveling Instrument, E. F. "Hargrett 531,931 

Linotype machine, P. T. Dodge 531.786 

Liquid separator, centrifugal, T. H. Springer 531,880 

Liquids, apparatus for handling, Pelton & McEl- 

roy 531,697 

Lock, See Permutation lock. 

Lock, L. R. Lacellier 531,685 

Locomotive or engine cylinder boring mechan- 
ism, J. Buchanan 531,773 

Lubricator, T. Cooper 531,836 

Lubricator. W. J. Ferguson 531,993 

Magnet, electro, Wessenberg & Wilbur 531,709 

Mallet, bung driving, J. Neu -. 532,008 

Match racking machine, Mantion & Chitty 532,002 

Match safe, ;.C.Tauber 531,660 

Measuring alternating electric currents, method 

of and means for, O. B. Shallenberger 531,867 

Measuring energy of alternating electric currents, 

method of and means for, 0. B. Shallenberger 531,866 
Measuring instrument, alternating current, O. B. 

Shallenberger 531.870 

Medicinal use, preparing germ matter for, J. R. 

Witzel '. 531.889 

Milking machine, N.Logan 531,687 

Mill. SeePaintmill. 

Mining gold or other metals, method of and ap- 
paratus for. A. McDougall 531,740 

Mortising machine, D. Hepp 531,936 

Motion, means for changing, J. J. Hamilton 531,721 

Music leaf turner. T. Manion 531,803 

Musical apparatus, coin- controlled, O. Genovese. 531,922 
Musical instrument, coin -controlled electrical, P. 

Wuest, Jr . . % 531,890 

Musical instrument, mechanical, M. Hauschild... 531,933 
Nail feeding implement, F. F. Raymond, 2d, 

531,644, 531,645 
Nitrosamin compound, Schraube & Schmidt, 

531,973 to 531.977 
Non-conducting covering for pipes, F. J. Hun- 

leth 531,999 

Nut, axle, J. W.Jackson 532,000 

Oilcan, A.H.Ufer 531,665 

Operaglass, N. A. Shigon 531.979 

Organ, Brown & Hamm ond 531,831 

Organ reed tongues, automatic machine for voic- 
ing. A. H. Hammond 531,844 

Padlock, combination, Spencer & Sanders 531,656 

Padlock, per mutation. J. J. Deal 531,676 

Paint compound, B. F. Rook 531.969 

Paint mill, C. P. Anderson 531,824 

Paper bronzing machine. L. W. Pritzkow . 531,643 

Paper coating or enameling machine, W. 

Sparks (r J 11,461 

Pavement, concrete, H. G. Getchell 531,793 

Permutation lock, B. Bundy 531,902 

Phonograph, S. D. McKelvey 531,690 

Piano strings, apparatus for holding and tuning, 

K. Haake 531,631 

Planter, corn, A. Pierson 531,966 

Plow, C. D. Bair 531,619 

Plow, gang, F. E. Davis 531,622 

Plowshares or lays, device for holding, E. Te 

Paske 531,806 

Post. See Fencepost. 
Press, See Baling press. 

Pulley, fast and loose, O. W. Houser 531,942 

Pump, H. Mortensen 531,735 

Pump, centrifugal, Seitz & Park 531.652 

Punch, beam flange, R. H. Ireland 531,946 

Punching machine, T. A. Norris 531,744 

Rack. See Hay rack. 

Rail bond, electric, G. E. Somers 531.980 

Rail securing device. V. Wierman 531,819 

Rails, die for forming shifting, F. M. Kinsman... 531,636 

Railway brake, C. Selden 531.653 

Railwav chair or tie plate, J. T. Richards 531.862 

Railway, electric, Shobe & Embley 531,873 

Railway froe or switch, F. Hardy 531,797 

Railway signal, D. H.Wilson 531,986 

Railway signal, electric, J. Frank 531,919 

Railway signaling apparatus, A. G. Evans 531.730 

Railway switch. E. Brombacher 531,769 

Railway switch, S. H. Crampton 531,782 

Railway switch, Dmscheid & Klute 531,983 

Railways, closed conduit for electric, R. J. Turn- 
bull 531,664 

Rake. SeeHandrake. Hay loader rake. 
Reamer, adjustable changeable taper, A. E. 

Brion 531,830 

Refrigerator car, C. S. Hardy 531,930 

Register. See Autographic register. 

Roasting furnace, A. Kopp 532,013 

Roller. See Land roller. 

Rubber dam clamp, H. F. Libby 531,802 

Rubber trees, machine for fumigating milk of 

India, W. V. Coutinho. 531,781 

Rudder locking apparatus, W. R. Baker 531,896 

Running gear, A. Kerry 531,950 

Safety guard or fender, P. Elsworth, Jr 531,839 

Sand moulding machine, Brosnan & Sbarpe 531,901 

Sash fastener, E. O. Read.. 53L640, 531.647 



Saw, band, J. Oldham 531,959 

Saw for sawing curves or irregular shapes, O. 

Huff 531,943 

Saw hammering appliance, band, J. Oldham 531.960 

Sawmill steam feed, W. E. Hill 531,723 

Scale and scoop, combined. G. Langer 531,954 

Scoop and sieve, combined flour, M. E. Peterson.. 531,857 

Scraper, C. S. Heath 531,934 

Screen. See Sliding screen. 

Seaming machine, G. F. Vogel 531,814 

Sectional wheel, P. H. Williams 531,820 

Semaphore setting device, electric, H. A. Parrish 532,009 
Separator. See Liquid separator. Steam sepa- 
rator. 
Sewing machine embroidering attachment. J. W. 

Smith 531,877 

Sewing machine, fabric, C. McNeil 531,741 

Sewing machine feeding mechanism, W. S. 

Brown 531,770 

Sewing machine ruffler, W. R. Abercrombie 531,988 

Sewing machine shuttle, W. S. Brown 531,771 

Sign, illuminated street car, W. H. Carroll 531,905 

Signal. SeeBlock signal. Electric signal. 

Signaling app aratus, electric, G. E. Miller 532,003 

Skirt supporter, A.M. Perkins , 532,010 

Sliding gate, G. W. Frazier 531,920 

Sliding screen and blind. G. E. Blaine 531,828 

Spout track, swivel, D. A. Robinson 531,649 

Spring. See Vehicle spring. 

Spring, J. W. Cloud 531,910 

Stay, dress, E. M. D. Landenberger 531,684 

Steam separator, J. McCaffrey 531,638 

Stone boat, P. Herman 531,937 

Stone drilling machine, J. E. Rachielles 531,967 

Stove gas burnine attachment, O. Richter 531,749 

Stoves,etc., pressure regulator for gas burning, 

A. Yount 531,891 

Sulphite pulp, treating, E. Partington 531,856 

Sulphur from deposits thereof, removing, J. A. 

Dubbs 531,787 

Support, H. H. Holmes 531.998 

Suspenders, J. B. Russel 531,863 

Switch. See Railway switch. Telephone switch. 
Switch and signal mechanism, interlocking, H. 

D. Miles 531,804 

Tannin, extracting, H. Schweitzer 531,752 

Telegraph, printing, S. V. Esslck 531,677 

Telegraphic transmitter, J. J. O'Neill 531,854 

Telemeter, F. L. O. Wadsworth 531,705 

Telephone indicating apparatus, Sabin & Hamp- 
ton 531.650 

Telephone switch, A. G. Davis 531,913 

Temperature or pressure indicator, J. Bartlett. ... 531,763 

Thill coupling, T. A. Watrous 531.884 

Thrasher and separator, grain, Zimmermann & 

Porter 531,823 

Thrashing machine and engine therefor, C. F. 

Goddaid 531,995 

Tie or wear plate, R. Morrell 531.637 

Tire, pneumatic, J. W. Hall 531,927 

Tire, pneumatic, J. G. A. Kitchen 531,951 

Tire, pneumatic bicycle. C. E. W. Woodward 531,822 

Tire shrinker, S. T. Stites 531,981 

Tobacco cutting apparatus, .Newkirk & Milling- 
ton 531,693 

Tobacco moistener, A. Hudson .... 531,725 

Tobacco pipe stem, Swartz & Shoff 531,982 

Tool handle, T. S.Stewart ; 531,882 

Toy p,stol, J. H.Cleveland 531,777 

Toy puzzle, T. H. Williams 531,671 

Trap. See Animal trap. 

Trolley, T. Cooper 531,837 

Truck, H.L Hazen 531,997 

Truck, barrel, Judd & Newland 531,948 

Truck, car, E. Cliff 531,835 

Truck for supporting heavy machinery, J. 

McMyler 7 531,958 

Truck, weighing/o.' W.' ParselV.'.'.V. "..". .".".".".".".". . V. 53L963 
Trunk or sample case, traveler's, F. J. Palica, 

531,639, 531,640 
Turned articles and die for same, forming, F. P. 

Olds 531,805 

Twine holder, J. W. Herriott 531633 

Typewriting machine, A. Asbby 531,893, 531,894 

Typewriting machine, T. Cahill 531,904 

Umbrella, cane, R.N. Smith 531,878 

Valve, T. P. Ford 531,917 

Valve, automatic air, C. E. Van Auken 531,666 

Valve, automaticretainingand reinforcing brake, 

H. C. Reagan, Jr 531,968 

Valve, balanced, J. S. Hunter. : 531,682 

Valve, fluid controlled, H. P. Amos 531,892 

Valve, flushing tank, W. M. Gilmore 531,629 

Valve motion. P.J. Shelb 631.P54 

Valve, pressure reducing, C. E. Van Auken 531,667 

Valve, reversing, H.H. Campbell 531,775 

Vapor burner, S. C. Chase 531,906 

Vault light, G. B. CIopp 531,909 

Vehicle brake, Dixon & Tacker 531,719 

Vehicle brake, G. W. Wise 531,672 

Vehicle spring, R. Brayton 531.829 

Vehicle, spring, R. Mulholland 531,689 

Voltmeter, electrostatic, H. A. Rowland 531,970 

Voting apparatus. H. W eber 531,818 

Voting machine, J. McTammany 531,852 

Wagons, short turning gear for, A. Pawelski 531,745 

Washer. See Window washer. 

Washing machine, A. J. Waldschmidt 531,706 

Watchcases, lockets, etc., machine for spinning, 

F. Ecaubert 531,789 

Water closets, etc., receptacle for. S. W. Lewis . . . 531,801 
Water pressure, means for recording, C. M. Col- 
lins 531,778 

Waterproof cape, J. W. Orr 531,695 

Water wheel, A. F. Sparks 531,879 

Water wheel nozzle, Bookwalter & Tyler 531,897 

Weather strip, automatic, H. G. Bates 531,991 

Weighing attachment for pails, L. Wheeler 531,886 

Wheel. See Cycle wheel. Sectional wheel. 
Water wheel. 

Wheel skein cap, C. F. Smith 531,701 

Wheel spindle protector. J. Shepheard 531,655 

Whiffletree hook, L. P. Peterson 531,642 

Window frame and sasb.D. E. Cook 531,675 

Window washer, E. A. Stauffer 531,754 

Wire clamp, D. E. Rowland 531.700 

Wire coiling device, T. R. Almond 531,673 

Wire stretcher, Van Vlack & Mather 531,813 

Wire tightener, J. W.Glenn 531,630 

Wood filler, J. J. Robinson 532.011 

Wrench, J. C. Brown 531,715 

Wrench, J. F.Fitzgerald 531,628 

Writing cabinet, common school, H. Hunt 531,799 



TRADE MARKS. 

Agricultural implements, certain named, Cutaway 
Harrow Company 

Antitoxine and tissue builder, J.Carnrick 

Art novelties and lithographic and similar publi- 
cations, American Fine Art Company 

Baking powder, Elliott Baking Powder Company.. 

Bicycles, Globe Cycle Works 

Boots and sh«es, calfskin, B. A. Corbin & Son 

Coal and coke, excepting charcoal, Citizens' Coal 
Company 

Coats, trousers, and vests, men's, Fechheimer, 
Fisbel & Company • 25,761 to 

Coffee, roasted. E. J. Gillies & Company 

Corncob pipes, H. Tibbe & Son Manufacturing 
Company 

Cough candy. Doniphan & Company 

Disinfecting fluid. R. S. West 

Edge tools, certain named. Collins Company 

Egg substitute and egg color for bakers' use, A. S. 
Crary 

Embrocations, J. P. Campbell 

Eye cups. Medical Novelty Company 

Fertilizers, natural and artificial, Nolte&Dolch 



Fertilizer Company 
od substances, ol< 
Company 



Food substances, oleaginous. N. K. Fairbank 



Fuses and blasting caps or detonators, Braun & 
Bloem 

Household articles and utensils, certain named. 
Brownson Supply Company 

Jewelry and precious stones, H. Alkan 

Lard, Fowler Brothers 25,774 to 

Lard compounds, Fowler Brothers 

Liniment, W. W. & L. Neal ... 

Medical instruments, electrical, Seeger, Lillibridge 
& Company ..* 

Medicinal compound for pulmonary and stomach 
affections, J. Fulton, Jr 

Medicine, acidulated cherry juice as a cough. Bol- 
ton Drug Company 

Mineral waters, Johannis Company 

Oils, illuminating, Standard Oil Company, of New 
York 

Pills, F. E. E. Shaw 

Pills or pellets, certain named, W. R. Kennard 

Shirts, Bohm Brothers & Company 

Soaps, laundry and toilet, M. J. Crowe]] 

Spool cotton, A. King & Company 

Tablets to aid digestion, New York Pharmacal 
Association 

Tonic called rye phosphate, E. C. Cowman 

Twines, lines, and cords, American Net and Twine 
Company 

Umbrellas and parasols, Gans Brothers 

Washing compounds, No Rub Manufacturing 
Company 

Whisky, Rochester Distilling Company 

Wine, aperient, L. Violet 

Yarns, J. & J. Baldwin 



25,802 
25,787 

25.757 
25,778 
25.804 
25,766 

25,797 

25,764 

25,781 

25,768 
25,792 
25,795 
25,801 

25,780 
25,793 
25,799 

25,796 

25,772 

25,798 

25.803 
25,767 
25.777 
25,773 
25,794 

25,800 

25,788 

25,786 

25,782 

25,770 
25,791 

25,790 
25,705 
25,771 
25,758 

25,789 
25,785 

25,759 
25,769 

25.779 

25,783 
25,784 



DESIGNS. 

Badge, C. W. Grube 23.922 

Billiard table, B. Bart 23,937 

Box trimming, J. Leo 23.942 

Building block, F. O. Cross 23,943 

Bureau, etc., J. J. Rice 23,928 

Card mount, J. P. Odgers 23.933 

Chiffonier, etc., J. J . Rice 23,927 

Clock case, W. A. Honeman 23,929 

Door hanger frame, Moore & Lundy 23,940 

Door, iock box, W. H. Taylor 23,941 

Dressing case, etc.. J. J. Rice 23,926 

Flask, E. Packham, Jr 23,924 

Glass, plate, T. J. Woodward 23,935 

Jar. H. Reessing 23,923 

Pan, cooking, A. Kroeter 23.930 

Register front. H. J. Hardenbergh 23,934 

Sash fastener frame, W. D. Wilkinson 23,939 

Sewing machine flywheel, R. G. Woodward 23,936 

Sideboard, etc., J. J. Rice 23.925 

Stove, oil. C. H. Boeck 23,931 

Valve casing, J. H.Crosby 23,938 

Washboard, Miller & Stofer 23,932 



A printed copy of the specification and drawing of 
anypatentin the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian pat vnrs may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway. New 
York. Other foreign patents may also be obtained. 



'^C&pcrtxscments. 



ORDINARY RATES. 



Inside Page, each insertion - ■ 
Itack Pace, eiich insertion - - 



75 cents a line 
- $1 .00 n line 



C^"* For some classes of Advertisements, Special and 
Higher rates are requireU. 

The above are charges per agate line — about eitrht 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOR SAVlMi Machinery, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free, 
Seneca Falls Mfg. Co. 
695 Water Street, Seneca Palls, N. Y. 




I ATIICC Shapers, Planers, Drills, Machine Shop 
LH I llCVf Outfits, FootLathes .Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 culvert St., Cincinnati, O. 



•PECIALTIES & NOVELTIES-PATENTED 
[ARTICLES-SMALL OR TINE MACHINERY. 
sE.NP o d-7 ii>Jt OTTO KONIGSLOW 



Do Your Own 
Printing! 



$5 Press for Cards?Clr- 
culars, etc. Press for 
Small Paper, 940. 
KELSEY *fc CO., 




SAVE MONEY! 
Make money print- 
ing for others! 
Type setting easy. 
Printed rules. 
Stamp for catalogue 
presses, type, paper, 
etc., to factory. 



IUERIDEN, CONN. 
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HAVE YOU SEEN 

The New Green River Al 
Drilling Machine P 

Everything done— drilling and revers- 
ing—with one hand, without taking it 
from crank. Price - - $15.00 

VW Send }or Catalogue. 

WIL.EY & BCSSELL MFG. CO. 

Greenfield, Muss., U. S. A. 



NOW READY ! 



Fourteenth Edition, of 

Experimental Science 

A GREAT BOOK FOR THE HOLIDAYS. 




REVISED AND ENLARGED. 
VJtO Pages and 110 Superb Cuts added. 

Just the thing for a holiday present for any man, 
woman, student, teacher, or anyone interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoacope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 

frapby, including Hand Cameras, Cane Cameras, etc.; 
ystems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
othernewmatterwbich will prove of Interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail. $4. Half morocco, $5. 

%W~Send jor i'du<itiuted circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

301 BROADWAY. NEW YORK. 
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Founded by Matheiu Carey, 1785. 

HENRY CAREY~BAIRD & CO. 

Industrial Publishers, Booksellers & Importers 
810 Walnut rSt., Philadelphia, Pa., U.S. A, 

B3F" Our New aud Revised Catalogue of Practical and 
Scientific Books. 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 
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For the Pictorial and Literary Presentation of 
the Events of the Day 

Harper's 
:*s- Weekly 

TAKES THE LEAD. 

In addition to its many other attractions, illus- 
trated records of the achievements in ... . 

--•SCIENCE AND ART*— 

form a notable feature. During 1894 there have 
been capital articles on such topics as : . . . . 

Chicago Drainage Canal. 

Recent Excavations at Dashur, Egypt. 

Gold Mines of Colorado. 

Meed of a National Health Board, 

Electrical Industries. 

Cleansing the Streets of Paris. 

Constant advancement in excellence is the chief 
guide in the direction of HARPER'S WEEKLY, 
and, with almost boundless resources, it will con= 
tinue to treat every scientific event of public in- 
terest comprehensively and at the shortest notice. 



Practical. Popular. Scientifically Exact. 



GARDEN 

AND 

FORE ST 

A-JOURNAL'OF-HORTICULTURE 

LANDSCAPE ART AN D-FORESTRY 
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Indispensable t o all who love gardens or 
the literature of gardens ; to all who own 
country places or take pleasure in rural 
scenery ; to all who desire a broader know- 
ledge of trees, shrubs, fruits, and flowers. 
Garden and Forest stands for the pro- 
tection of our forests, for the preservation 
of natural beauty, for a purer taste in the 
design and decoration of public and private 
grounds. It is universally pronounced the 
best horticultural journal ever published 
for Americans. 

" Wise, intelligent, entertaining."— Harper's Weekly. 
*' Rich variety of remarkable engravings."— JY. Y. Post. 
" Winning, delightful, and accurate." — IV. Y. Tribune. 
"A compendium of new information." — JY. Y. Herald. 

Beautifully Illustrated. Weekly, $4.00 per year. 

Specimen Copy Free on Application. 

Garden and Forest Publishing Go. 

TRIBUNE BUILDING, NEW YORK. 



1LEGTR0 VAPOR ENGINES 

BOATS 



DON'T JUDGE OUR PRODUCTION BY 
5IZC OF AD. 5END STAMPS FOR CATALOGUE 

THOS.KANE & CO.xhicagOj 




VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLUTCHES, M ELEVATORS 



PROVIDENCE, R. I. 



Telephones 

Sold outright. Cannot get out of order. 
Guaranteed free from infringement. 
Suitable for exchanges or private plants. 
t%W™ Send for Testimonials and Prices. 
Some good territory left for reliable agents. 
Mason Telephone Co., Richmond, Va. 



Jhe S cientific fl merican 

PUBLICATIONS FOR 1895. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

The Scientific American (.weekly), one year - $3.00 
The Scientific American Supplement (weekly), one 

year, _-_____--- 5.00 

The Scientific American, Spanish Edition (month- 
ly.) , one year, ______-- 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 
The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Build- 
ers Edition, --------- 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, ----- 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

iHLNN <fc CO., 361 Broadway, New York. 



ARB0RUNDUM 



bardest abrasive known. ... 
iamond Powder Substitute. ... - ., 

nPOWDER.-CRYSTALrWHEELrSL AB «. HONEFORM. 

KARBORUNOUM CO. MONONGAHELA CITt PA. U.S.A. 



EMERY AND 
E..IN FLOURr 



ICE 



MACHINES. Corliss Engines. Brewers' 
and Bottlers' Machinery. The Vilter 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 



$24. An 8 Light, 16 C. P., 110 Volt Dynamo 

To introduce our Dynamos 
and Motors of larger capaci- 
ty and gain the confidence of 
the public, we place on the 
market a highgrademachine 
retaining all the special fea- 
tures of larger machines. 
Durable, efficient, compound 
wound, self-oiling, finely fin- 
ished. I'latiiiic Uyiiauios. 
all sizes. 
U3T* Send for circular No. 23. 

ROTH *fc E(!R, 
32 Market St., Chicago, 111. 




DCPCIUCD'C O A I C The entire plant and eood 
nCUCI VCn O OHLC. will of the Stark Machine 
and Tool Co., including real estate, tools, machin- 
ery, patterns, etc. also thousands of dollars of orders on 
hand. This plant is located at the corner of Hudson 
and Seventh Sts , Buffalo, N. Y., and consists of a four 
story brick building fully equipped for the manufacture 
of tinner's machines and tools, machinery for working 
sheet metal, presses, dies, etc. The factory is now in 
operation, and all information in reference to same 
cheerfully given. Address MICHAEL NEWELL, Re- 
ceiver, cor. Hudson and Seventh Sts., Buffalo, N. Y. 




METALand WOOD TAAI ^ 
WORKERS' , I \J\J 1*9 

FOOT POWER ^^nW 

LATHES, FORMERS, UAPUI1ICDV 
ClKCl'LAR SAWS and IflHblllllCIl I I 

"We carry in Stock all the 

LEADING K^'r 
„ A S VERY LOW PRICES! 

Seed i cents for large lllus. Catalog. 

THE WILKINSON CO., 

83 Randolph St., Chicago. 



x>>tt:ivg-:e3T*. 

Long Distance Electric Telephone 

Sold outright forall purposes except public ex- 
changes. Protected by patents. Works equally 
well on long or short lines. The very best 'Phone 
] on the market. Prices reduced. Agents wanted. 

The It'll user Electrical Telephone Mfg. Co. 

y 167 Dearborn Street, Chicago, III. 



Map of the United States 

A large, handsome Map o f the United States, mounted 
and suitable for office or home use, is issued by the 
Burlington Route. Copies will be mailed to any ad- 
dress, on receipt of fifteen cents in postage, by P. S. 
EUSTIS, General Passenger Agent, C, B. and Q. R. R., 
Chicago, 111. 



SYLPH CYCLES ^St 

Pneumatics not enough ; springs 

necessary f orcom lort &aaf ety 

11 Sylph spring frame eaves 

imuscle& nerves & is perfec- 

- _■■■ ■■> m ■■■ ■■ m* 301b.rigidSylph. Cata.free. 
Rouse- JL>nr> ca C yv Le Co. Mfrt. 16 G st.,Peoria,IlL 




NESS CURED! THE EAR 

IfADnDATflD Cubes DEAFNESS 
VHrUnHlUn on Strictly Sci- 
entific principles. Satisfaction guaranteed or money 
refunded. No drums Made of gold. Circulars free. 
EAR VAPOKATOB CO., Y. M. C. A. Bldg., Chicago, 111. 



DEAF 




Architectural J^ooks 

Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the Architects' and Bcildeks' Edition of the Sci- 
entific American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain colored 
plates of the elevation, plan, and detail drawings of 
almost every class of building, with specification and 
approximate cost. 

Seventeen bound volumes are now ready and ma. be 
obtained, by mail, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched in 
paper covers. Subscription price, per annum, $2.50. 
Address and remit to 

MCJNN & CO., Publishers, 

361 Broadway, New York. 




INCUBATORS. 

__ Improved, Self Regulating, 
'Old Reliable'* has no superior. 
World's Favorite. * 6 Cents in stamps for 
now 112 page Poultry fluid a and Catalogue 
for 1395. Poultry for Profit made 
plain. Address, RELIABLE INCUBATOR 
AND BROODER CO., Qdinct, IllB. 



GREAT MINING TUNNELS. - DE- 

scription of the Revenue tunnel near Ouray, Col., con- 
structed by the Carolina Company, on Mount Sneffles. 
and of the Newhouse tunnel now being driven into the 
mountains at Idaho Springs. Contained in Scientific 
American Supplement, No. 964. Price 10 cents. To 
be had at this office and from all newsdealers. 
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*_(^5^SEND FOR CIRCULAR. 

M® RYERS0N D. GATES, 

m/ B 1205, 108 LA SALLE ST 
W 3CHICACO.ILL.E- 



Study Electricity at Home 

by our correspondence method, with Free Apparatus. 
Terms low. Cat. free. Scientific Machinist, Clevel'd, O. 



[Sy Telegraphic"® 
Outfit, HOne Dollar.) 

Perfect working. = 
Endorsed by prom- = 
inent electricians. = 
Learn telegraphy. = 
A useful profes- = 
sion, acquired only = 
by actual practice. § 

Electric Telegraph Outfit, e 
complete, consists of § 

: Sounder and Key on oak base, Zinc and Carbon I 
| for Battery, Package of Staples, Bundle of Insu- = 
; lated Copper Wire, Morse Alphabet, Full Instruc- = 
i tions and Directions. Complete, ready for work. = 
: Sent and guaranteed perfect on receipt of One Dollar = 

T7I NAMEL ELECTRIC CO., f'ZTl 
3>1 | 936 Monadnock Bldg., Chicago, 111. |4>1 1 




MANUFACTURE OP SMOKELESS 

Powder.— By Oscar Guttmann, F.I.C. An interesting 
summary of the most striking peculiarities of this rap- 
idly increasing industry. Conrained in Scientific 
American Supplement, Nos. 972 and 973. Price 
10 cents each. To be had at this office and from all 
newsdealers. 



T C I CC/^ rt D C O T Reflecting and Re- 
■ bbCa V* w rCO ■ f racting, at a sac- 
rifice. Entirely new. Photo and description on applica- 
tion to F. W. (JAKDA.M, 58 Ann Street, New York. 



The Only Right Way 

to play whist without the 
element of chance is with the 

CHICAGO 

Duplicate Whist Boxes. 

They are no larger than ordinary card cases 
—are built on the simplest principles— durable and very 
handsome— not at all like the other unwieldy and com- 
plicated contrivances. Set of 12 boxes, $5 ; including 12 
packs of enameled playing cards, 97. Express prepaid. 
Sample box with cards In, 35c 
Circular and complete price list sent free. 
A. H. WOODWARD, 862 Caxton Bldg., CHICAGft 




1F1 FAQ DEVELOPED. Absolute secrecy. Send 
lUtHO for particulars. Advice and sugg istions free, 
Correspondence and sample orders solicited. 25 y#ars 
in business. Gardam & Son* 98 John St., New York. 




MONITOR !K£J25 

Self Regulating. Large Illustrated 64 
page catalogue for 4 cents in Btamps. 
MONITOR INCUBATOR CO. 
61 Race Street, BRISTOL, OONN. 



The Rembert Roller Compress Co. 

GALVESTON, TEXAS, 

hereby gives notice to the public and to the trade that 
it is the sole and exclusive owner of Letters Patent of 
the United States No. 441,022, issued November 18, 189ft 
to Henry Rembert : 

baling OTtton mnsTstingo^'co^^lp^jy,^ ™S*5°2 °J 
gressively and accumulating the com^rt&BS« s 2Sv: P™" 
vious to its expansion in the form of a bale, which is 
subjected either during its accumulation or after to 
further pressure to admit of its being tied : 

" That as the exclusive owner of this process the 
Company is prepared and intends to maintain its sole 
right thereto and will vigorously and promptly prose- 
cute all corporations, firms, persons or other parties in 
any manner practicing the same." 



High Grade Only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress RUMSEY & CO., Ltd., Seneca Falls, N. Y. 



SCIENTIFIC AMERICAN dynamo 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5 h. p motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. "With 24 illustrations. Contained in scientific 
American supplement, No. S*i5. Price 10 cents. To 
be had at this office and from all newsdealers. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

W. E. CALDWELL CO., 

217 E. Main Street, Louisville, Ky. 



MATCH * MACHINERY. 

Latest improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 




I T COSTS YOU NOTHING 

THIS HltiH-GRADE $60.00 MACHINE 
ABSOLUTELY FREE. No Misrepresenta- 
tion. \o Scheme. Wemean just what we say 
Thiamachinoiayoura free. Nosuch opportunity-has 
er before been offered. We ahalloonUnuetheM lib- 
eral termfl for only a short lime. Cut Iliia e'iie.=iJ 
write to-day. Sewing Dlaehine frepmrtm'tT.697 
OXFORD HFli. CO. 342 Wabash ATe.,Clu»*f 



TUC UVDMnCPnDC For physicians, dentists, 

InC nirnUOuUrC and investigators. Makes 
hypnotization possible in almost every case. Circulars 
free. M. O. TODD, Inventor, Los Angeles, Cal. 



System. 



Or kill for Catalogue of the 
XkN II Musical Instrument 
iULIILI you think of buying. Vio- 
lins repaired by the Cremona 
C. STORY, 26 Central St., Boston, Mass. 



IF you WANT a BARCAlN-er WISH to sell 

JLANTERNS WANTED A i??« F cM 

JHARBACH4tCO.809FilbertSt.Phila.Pa. 



MAGIC 



UfAMTCn SPECIALTIES OF ALL KINDS TO 
WHN I tU MANUFACTURE FOB INVENTOK* 

Louisville Electrical Works, Louisville, Ky. 



EXPERT MODEL MAKIN0. Est «f hed 

J. C. Seyl, Prop. Chicago Model Worts, Chicago, 111. 179 
K. Madison St. Write for Catalogue of Model Supplies 




Ladies or gentt 

« week. Exclusive territory. The 
Rapid Dish Wuher. Washesalltbe 
dishes for a family in one minute. 
Washes, rinses and dries them 
without wetting the hands. You 
push the button, the machine does 
the rest. Bright, polished dishes, 
and cheerful wives. No scalded 
fingers, nosoiledhandsor clothing. 
'No broken dishes, no muss. Cheap, 
durable.warranted.Circularsfree. 

W. P. H ARR ISON & CO., Clerk Ho. 12, Columbus, O. 



ARCHITECTURE, 

Mechanics, Steam Engineering, Mechan- 
ical-Drawing, Electricity, R. R. and Bridge 
Engineering, Plumbing, Heating, Mining, 
English Branches. Send for free circular, 
stating subject wish to study or your trade. 
Correspondence School of Industrial 
Sciences, SCRANTON. PA. 

to sell Mrs. Parker's Com- 
plete Housekeeper. New 

plan. Three hundred per cent, profit. RICHARDSON 

& CO., 82 Reade Street, New York. 




AGENTS WANTED 



FREE 



A fine 14k gold pu 
ted watch to every 
reader of this paper. 



fcEHls OB 



Cut this out and send it to us with 



jSjJ-ADlE* your full name aud address, aDd we 
will send you by express f^r exami- 
nation the best and only genuine 
eold plated watch in the world at 
this price ,and if you think itis equal 
i in appearance to arty $25 eold watch 
Ipav our sample price, *2.75, aud itis 
lyoiirs, and if you sell or cause the 
isale of six we will give you OKB 
f FREE. Write at once as we shall 
send out samples for 60 days only. 

THE NATIONAL M'F'C 
& IMPORTING CO., 

334 Dearborn St., Chicago, I1L 



Snoqualmie Falls 

Electric Power Company. 

Snoqunlinie Falls, State of Washington. 
103 FEET HIGHER THAN NIAGARA. 



The ftn«<nialmie Fails Elecii 



Power Com- 



pany, controlling the ahove falls, is now arranging for 
the electrical transmission of power from thesefallsto 
Seattle, Tacoma, Everett, and adjacent territory by the 
method used at, Niagara. This will supply these cities 
with the cheapest and most convenient power and light 
in the world. The bonds and stock of this company 
afford to the investor a chance rarely offered. Send for 
Prospectus to- R. M. SMTTHE, 452 Produce Exchange, 
New York. 



SAFETY THRUST COLLARS 

SOIill) AND SPMT. 

Of character and at price to sins /ifiilaff'N; <<■■■ "i 
the most critical "buyer. DealersP ijif^^lp) 
in shafting will consult their\H||r'^a r * ' 
interests in writing for Price 
List and Discounts. 
The Gouverneur Machine Co., Gouverneur, N. 





pnrnn— photo-zinc, half tone and wood. What do you 
u U 1 need ? Indiana Illustrating Co., Indianapolis, Ind. 




?8u USE GRINDSTONES? 

If so, we can supply you. All sizes 

mi led and unmounted, always 

kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. U3F" Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor, Wilshire. Cleveland, 0. 



DEAF 



NESS & HEAD NOISES CURED 

bylNVISIHLE Tubulnr CushioD». Have helped 
more to good II F J| Q ing than all other devices 
combined. Whispers nCHIld. Help ears as glasses help 
eyei. F. Hlxoox only, SSS-S-B'way, N.Y. Bookof proofs FREE 



The Most Useful Tool in any Shop Is the 

RIVETT LATHE 

MADE BT 

'FANEUIL WATCH TOOL CO. 

HlilCll TON. 
BOSTON. MASS., V. S.A. 

d. write 




The Highest Award at the Worlds Columbian Exposition 



METHODS OF MINE TIMBERING — 

By W. H. Storms. A very valuable and exhaustive 
paper on the suhject of timbering mines to prevent 
caving. With 60 illustrations. Contained in SciEN- 
TWIC AMERICAN SUPPLEMENT, Nos. 975, 9»6, 977. 

978 and 979. Price 10 cents each or 50 cents for the 
series. To be had at this office and from all newsdealers. 




HATCH CHICKENS by STEA2M. 
MODEL EXCELSIOR Incubator. Simple, 
Perfect and Self-Regulating: Thousands in suc- 

'"' use. Send 6c. forlllus. Cat. Circulars free. 

fiHIi 111 tol22S.6lhSt.Umncy.lll. 



MENTION THE SCIENTIFIC 11KK 



A Valuable Book 




12,500 Receipts. 708 Pages. Price $5* 

Boundin Sheep, $6. Half-Morocco, $6.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific A in erica n durinethe past fifty years; together 
with many valuable and important additions. 

Over T w el v v Tli « u * a n <1 selected Receipts are 
here collected; nearly every branch of tbe useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of tbe ablest chemists and 
workers in all parts of the world; the information given 
being of ihe highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formulae user! in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will And in it hundreds of most excellent 
suggestions. 

B^" Send for Descriptive Circular. 

MUNN & CO.. Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 
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'lifCdpertis ements. 



ORDINARY RATES. 



Inside Page, each insertion, 
Back Page, each insertion. 



- 75 cents a line 
- - Sl.OO a line 



K^ For some classes of Advertisements, Special and 
Higher rates are required. 

The atove are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



!( ' 3 ,JE M otor of 1 9 ,h Century 

PIONEER in Use of Gasoline. 
Started at the Head and 

HAS REMAINED THERE. 
Unequaled in Simplicity, Econ- 
omy, Reliability, and Power. 
For circulars, etc., address 
Charter ftas Engine~0o., P.O. Box 148, Sterling, HI. 




COLD DRAWN STEEL OTA 111 TOO TURING 

iB i| The First in America. U EH If I L. L O O I U Dill U 

Used for Bicycles, Locomotives, Yacht, Fire, and Marine Boilers, and all Mechanical 
purposes where lightness and great strength are desired. 

THE SHELBY STEEL, TUBE CO., Box 15, SHELBY, OHIO. 




THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. 6'-24. Price 10 
cents. To be had at this office and of all newsdealers. 



KODAKS 



$6.oo 

to $100.00. 

The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 

9 Send for * Rochester, 

iOatalouge.% N. Y. 




VANDUZEN s Jir PUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

— ro sizes. 

200 to 12000 Gallon! per Hour. 
Cost $7 to$75each. Address 

THE VANDUZEN & TIFT CO., 

102 to 108 E. Second St., Cincinnati, n. 



Become a Locksmiths 

Every one needs keys fitted. Complete outfit. Vise, 
12 Files, Nippers, Pliers, Hammer, and Blank Keys to 
tit any door or trunk. A profitable and independent 
business. One man made $33 profit in a week. Send 
three 2-cent sLamps for illust'd catalogue of tools. 

FRASSE CO., 21 Warren Street, New York. 



THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

For Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 

made for the purpose. 

KEi»Lti\u valves. 

US?" Send for circulars and testimonials. 

KISIIEIt OOVEICMHC CO., 

201 S. 1st Avenue. - - Marshalltown, Iowa. 




OTTO 



99 



GAS AND GASOLINE 
ENGINES. 
H to 100 h. p. Can 
be used in cities or 
in country indepen- 
dent of gas works 
or gas machines. 
No Boiler, 

OVER ^<S^% / No Danger, 

30,000 SOLD. ^""-/ No Engineer. 

Otto Gas Engine Works, Incorporated, Philadelphia 



At i Price 



Bicycles, Watches. Gups, Buggies, Harness, 
Sowing Machinep.Org.-ms. Pianos. Sstfep/ToolB 
Scales of all v.-irietiea and IOO11 other articles. 
Lists free. Chicago Scale Co., Chicago, 111. 



KEUFFEL&ESSERCO. 



127 Fulton and hi 
42 Ann Streets, n . 



BRANCHES: 



111 Madison St., Chicago. 708 Locust St., St. Louis. 

DRAWING MAItKIALS ana • • • 
• • • SURVEYING INSTRUMENTS 

B^° Write for Keuffel & Esser Co.'s Catalogue of 1895. 26th 
edition. Enlarged by over 100 pages, the most complete 
and reliable catalogue, representing the largest and 
most complete stock in this line. 



AGENK 

f* CATRLC 



Wanted POR F|NETOOJLSiNEyERY SHOp# 



c™T C.H.BESLY& COi 

ANDAGENCY. CHICAGO, ILL.U.S.A. 

rooi FUWERIaTHES 

For Electrical and Ex- 
perimental Work. 
For Gunsmiths & Tool 
Makers. For General 
Machine Shop Work. 

High Grade Tools; 
elegant in design, su- 
perior in construction. The best foot power 
lathes made, and quality considered, the 
cheapest. Send for catalome and prices. 
W. P. & John Barnes Co., 1999 Ruby St.. Rockfordjll. 




The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



s 

J 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at, this office for 
10 cents. Also to be had of newsdealers in all parts of 
tbo country. 



-CS£g»||3E3L Durable— Easily Applied. 

jS^JtT "^'*-* ^^^ This roofing is manufactured 
tf*t.< am from natural Trinidad asphalt 
I materials, and will not dry up 
I and become brittle under ex- 
] posure to the weather as coal- 
tar roofings do. fiEi^ Send for 
free sampleof roof 12 yearsold, 
> with circular and price list to 
^WAKREN CHEMICAL 
m tfc MFG. CO., 

~ g^r &rn ~ » r \^^^f^ifiw-ikTf S5 Fulton Street* 
jftJDURABIXmgpFUYG? New Yo rk, U.S. A. 




PR|NTING~L Q 
Machinery, Tools, f\ I I ^T Cl | ^^J 
Inks and Type. \J \J I V I I ^^K0 

GOLPING&CO., BOSTON, MASS. 

IOg-HOUSE AND COLD ROOM. — BY 

R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. .->!». Price 10 cents. To be had at this 
office and from all newsdealers. 
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SANITARY SOAP VASE 

PREVENTS disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 
AFFORDS each user fresh, dry 
pure soap. 

The Onl]/ Clean, Sanitary, and Safe 
way to use soap. 

Sanitary Soap Vase Co., 
Aqueduct Bldg., Rochester, N. Y. 



o 



Messrs. MUnn & Co , Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
|3 a year. Specimen copies free. 
Address MUNN & CO 



o 



o 



New York, 361 Broadway- 



o 



DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Common Sense Ear Mi'iiiiin 
New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible, 
have no wire or string attachment, w rite 
for pamphlet. jpp* Mention this paper. 

WILSON EAR DRUM MFG. CO., 
Drumin position. LOUISVILLE, KT. 




TURBINE 



WATER WHEELS. 

Send for Pamphlet. 
JAMES L.EFFKI. A CO., 
Sprluiciii-M. Ohio. I . g. A. 



STARR ETT'S . m 

IMPROVED SPEED INDICATOR. 

Graduations show every revo- 
lution, and with two rows of 
figures, read both right and left 
as the shaft may run. Auxil- 
iary split cap is made to slip over the 
pointed spindle to use on a center or 
pointed shaft. 

2^" Illustrated Catalogue Free. 

LC OT A D RETT Manufacturer of Fine Tools, 
• Oi O IflnnCI I , P.O. Box 13, ATHOL.MASS. 




HLjJpTI. 
1 CaTSE 



ffine Gold plated Watch 

TO EVERY READER 
i OF THIS PAPER. 



FREE 



'TS OR cut This Out and send it to us I 
'DIES with your name and address 
k5l2E andwewillsendyouone of these / 
, ' :; " i " elegant, richly jeweled, gold fin- 

ished watchesby express for ex- 
amination, and if you think it 
i is equal in appearance to any | 
J $25.00 gold watch pay our sam- 
■ pie price $3.25. We send with the ( 
.vatch our guarantee that the f 
f samewillkeepaccuratetimefor i 
5 years. If you sell or causu the 
sale of six we will giveyouone ( 
FREE. Writeto-day 
EASTLAKE MFG. CO.. , 
8.E. Cur. Adams & State St., Chicago I 




Parson's Horological Institute. 

School for matchmakers 

ENGRAVERS AND 1EWELERS, 

WW Send for Catalogue and References. 

Parson's Horological Institute, 

.102 Bradley Avenue, PEORIA, ILL. 



CMPIMEQ BOILERS it MACHINE TOOLS. 

CHQIIilO; Complete outfits furnished. Send for pri- 
ces and Catalogue "B." W. P. DAVIS, Rochester, N. Y. 



EKJI ET D V Emery Wheels, Grinding Ma- 
■VI En I ■ chines and Grinders' Supplies, 
Quick process and large stock, When in a hurry, 
buy of THE TAN ITE C:0., NEW YORK CITY, 
Cincinnati, and Stroudsbuhg, Pa. 



ARMSTRONG'S * PIPE ^THREADING 




—AND— 

CUTTING-0FF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. Stocks and IHes 
universally acknnivledged to be 
THE BEST. $^~ Send for catalog. 
Armstrong Mfg. Co., 

Bridgeport, Conn. 



ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 



Oil Well Supply Co. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, o r Mineral Tests, 
Boilers, Engines, Pipe, Cordage, Drilling 
Tools, etc. ill as' d catalogue, price h 
and discount sheets on request. 

Pittsburg, Oil City and Bradford, Pa. 
Also, 32 Cortlandt St., New York. 





BUY 
TELEPHONES 

encelu" 'ooTtTttftltf "we ^tSftttiAltfBSf -&pp!Ii!h&t#lSfc 

guarantee our customers against loss by patent suits. 
Our guarantee and instruments are IIOTH KOOI). 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones in the United States 



GATES ROCK & ORE BREAKER 

Capacity up to 200 tons per hour, 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of high grade Mining 
Machinery, King-Darragh Concen- 
trator, Connersville Blowers. 
|3F° Send for Catalogues. 
GATES IRON WORKS, 
50 C So. Clinton St., Chicago. 
136 C Liberty St., N. V. 237 C Franklin St., Boston, Mass. 




ICE-BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfaii, 
\i.E. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations f orthe formation of ice-boat dubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



:EZDC3-:E3 TOOIjS 

are often nearly ruined b y using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

B^** May we send you our Catalogue, 
which will dire you some information? 
GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, Ohio. 




- - - STEVENS - - - 

Micrometer Surface Gauge. 

Adjusted by nut at top, graduated to 1-1000 of 
an inch. Invaluable for toolmakers'useon fine 

i jig and model work. Sent, by mail, on receipt of 
price. 6 inch, $2.50. 10 inch, 93. (10. 

Ideal and Leader Spring Dividers and Calipers, 
Ideal Surface Gauges, Depth Gauges, and Fine 
Machinists' Tools. Illust'd catalogue free to all. 
^^ J. STEVENS ARMS *fc TOOL. CO. 

hW^ P. O. Box 280, Chicopee Falls, Mass, 



MAXIM'S FLYING MACHINE.— FULL 

description of the remarkable apparatus which Mr. 
Mtixini recently propelled through the air with marked 
success. With 12 illustrations. Contained in Scien- 
tific American Supplement, No. 970. Price 10 
cents. To be had at this office and from all newsdealers. 




Wimshurst Machines 

H, lti anil <i() Light Dy- 
namo Castings. 

Simple and other Scientific 

American Motor Castings. 
ENGINE CASTINGS. 

TELEPHONES, 

Send stamp for catalogue. 
P4LMER BEOS., Mianus, Conn 



VELOCITY OP ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. iil4. Price 10 cents. 
To be had at this office and from all newsdealers. 



1\ ^ADJUSTABLE HOLDERS 
P /7nrT lNCAN « DESCE NT LAMPS. 
!• kJ. °CWHITE CO. WORCESTER, 

U*^^ SEND FOR CIRCULARS. 'MASS. 



THE LINK-BELT COMPANIES, 
PHILADELPHIA. NEW YORK. CHICAGO. 

Originators of the best practice in the use 

of Link-Belting of standard designs. 
Ewart Link-Belting (31 regular sizes). 
Sprocket Wheels, Rope Transmissions, 

Fibre - Graphite Self-Xlubri- 

cant Journal Bearings. 
Machinery for elevating and 

conveying any material. 
Philadelphia address, 2020 Hunting Park At. 




C" D C C f Sample copy of the Blacksmith and 
r W\ C E > Wheelwright, filled with illustra- 
tions, will be sent without charge to any part of the 
world to any blacksmith who will write for it. Address 
M. T. K1CHARDSON CO., 84 Reade St., New York. 

"THE STANDARD' 

THE ONLT 

ORIPLESS STRAINER 

i n the world. 

No drip to soil table 
linen. Nowires to clog 
spout. No falling off. 
Beautify nickel plated. 

Sent to any <ul dress on ^ 
receipt of price, 25c. 

Standard Strainer Go, 




36 Maiden Lane, 
New York City. 



THE BOSTON MOTOR AND BATTERY 



ONLY 



Only SI Motor Now Made. 

# A —JC^S\ An Onto* °' Motor and Battery combined. 
S1 «M»^W Perfect working model; adjustable brusta- 
y I ~^fjgfc' Sf}^ es for changing speed ; compound for 
■*-j£raSii»-Ti.*. battery; SI by express. A i-in. Alu- 
minum Fan. which motor runs at high 
speed, postpaid for 52c. Extra box of 
_ compound, 25c. Patented Nov. 15, 1892. 
Also, Boston Motor, Boston Medical Coil, and "Jupiter" 
Storage Battery. Stamp for circular. Discount to dialers. 
BOSTON MOTOR CO., 17 Batterymarch St., Boston. 
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W ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly«52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of usefal information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity.Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year-52 numbers- 
postage prepaid, to any subscriber in the United. States, 
Canada, or Mexico, on receipt of Three Dollars by 

il "i nnhliahorc? ei-o- mnnt.Vio. *1 Rftj tiH">*> mnntho. #l.ttX 

Clubs.— Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 



= = THE - - 

£ftattffic §imwwan ^utwtement 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
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